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1.0 INTRODUCTION 
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Cedar Chemical Corporation 

West Helena, Arkansas 
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Page 1 

Cedar Chemical Corporation has agreed to conduct a Facility Investigation (FI) pursuant to the 
Consent Administrative Order (CAO) issued by the Arkansas Department of Pollution Control 
and Ecology (ADPC&E) for the Cedar Chemical facility in West Helena, Arkansas. The 
following preliminary report has been developed in accordance with the ADPC&E Scope of 
Work for a Facility Investigation (FI) included in the CAO as Exhibit A. 

The purpose of the preliminary report is to provide a description of current conditions that exist 
at the facility. This description includes, but is not limited to, the history of the facility and its 
operations, a description of the site and its location, including all solid waste management units 
(SWMUs), and the nature and extent of any contamination that may exist at the site. The 
information presented in this preliminary report was obtained from Cedar Chemical personnel 
and records, existing reports and studies, regulatory information from EPA Region VI and 
ADPC&E, and site visits to the West Helena facility . 

2.0 FACJLITY BACKGROUND 

The following section provides background information on the Cedar Chemical facility including 
a description of the location and physical features of the site and surrounding areas. A general 
history of the site is also included emphasizing the historical use of the facility for chemical 
manufacturing and treatment, storage and disposal of solid and hazardous waste. 

2.1 Site Description 

Cedar Chemical Corporation owns and operates a chemical manufacturing facility in Phillips 
County, Arkansas, just south of West Helena, Arkansas. The site consists of approximately 48 
acres located on State Highway 242, one mile southwest of the intersection of U.S. Highway 49 
and Highway 242. A topographic site plan of the facility including all site features and 
improvements, topographic contours and property boundaries is included in Figure 2-1. A 
geographic/topographic map of the area surrounding the facility is included in Figure 2-2. 

The facility consists of five production units and support facilities, a newly constructed office 
building, and a biological treatment system. Active processes are conducted on approximately 
20 acres of the site. The remainder of the site contains the biological treatment ponds and 
closed surface impoundments. 

The site is located in the Helena-West Helena Industrial Park. It is bounded by Arkansas 
Highway 242 to the north , a Union-Pacific railway to the east and other industrial park 
properties to the south and west. The land north of Cedar Chemical across Highway 242 is 
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Environmental and Safety Designs, Inc. 
901/ 372-7962 

April 10, 1992 

Enforcement Branch Manager 
Hazardous Waste Division 
Arkansas Department of Pollution Control 
and Ecology 
8001 National Drive 
Little Rock, Arkansas 72219 

Dear Sir: 

Environmental and Safety Designs, Inc. (EnSafe) is pleased to 
submit the revised Facility Investigation Preliminary Report on 
behalf of Cedar Chemical Corporation for their West Helena plant. 
This report was developed in accordance with Consent Administrative 
Order No. LIS 91-118 and all revisions are based upon the comments 
submitted by ADPC&E in the Notice of Deficiencies letter and the 
meeting at the ADPC&E office on February 27. 

As discussed in the February 27 meeting, no revisions will be made 
to the Facility Investigation Workplan until we have received 
approval of the Preliminary Report. If you have any questions 
concerning this report please contact Mr. John Wagner at the Cedar 
Chemical Corporation in West Helena. Mr. Wagner can be reached at 
(501) 572-3701. 

Scientist 

Enclosure 

cc: MS. Pat Crossley, ADPC&E 
Mr. John Wagner, Cedar Chemical Corp. 
Mr. Allen Malone, Apperson, Crump, Duzane & Maxwell 
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Solid Waste Management Units at Cedar Chemica l Corporat ion. 

SWMU # Name Active 

& 2 Railroad Loading and Unloading Sumps Yes 

3 Railroad Loading and Unloading Sump No 

4 Production Areas #1 and #2 Drainage System and 
Sump Yes 

5 Production Area #3 Drainage System and Sump Yes 

6 Production Area #4 Drainage System and Sump Yes 

7 Production Area #5 Drainage System and Sump No 

8 ~ Soller Slowdown Area Sump #1 Yes 

9 Soller Slowdown Area Sump #2 Yes 

10 I/' Laboratory Sump Yes 

11 ........ Sump Near Main Tank. Farm Yes 

12 -~ Maintenance Shop Drainage System and Sump Yes 

13 / Truck. Scale Sump Yes 

14 Packaging Sutldlng Sump Yes 

15-17 Air Emissions Scrubbers #01. #02 and #03 No 

18 Atr Emissions Scrubber #04 Yes 

19 - Sump tn Hatn Tank. Farm Otked Area #1 <North> Yes 

20 Sump 1n Hatn Tank. Farm Otked Area 11 <South> Yes 

21 Sump tn Haln Tank. Farm Otked Area #2 Yes 

22 Sump In Hatn Tank. Farm Otked Area 13 Yes 

23 Waste Storage Tank. PE-209 tn Main Tank. Farm Otk.ed Yes 
Area #4 
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Solid Haste Management Units at Cedar Chemical Corporation . 

SHMU # Name Active 

24 Waste Storage Tan~ 002 in Main Tan~ Farm Diked Yes 
Area #5 

25 Sump In Main Tan~ Farm Diked Area #6 Yes 

26 Sump In Main Tank Farm Diked Area #7 Yes 

27 Tank B-109 tn Main Tank Farm Diked Area #7 Yes 

28 Waste Storage Tank B-112 tn Matn Tan~ Farm Diked Yes <In 
Area #8 process 

of closure 

29 Sump in Main Tank Farm Dl~ed Area #9 No 

30 Waste Hater Storage Tan~ B-102 in Main Tank Farm Yes 
Diked Area #10 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Sump in Main Tank Farm Diked Area #11 

Sump in Main Tank Farm Diked Area #12 

Tank N-204 tn Matn Tank Farm Diked Area #13 

Tank N-201 In Matn Tank Farm Diked Area #14 

Tank N-205 in Main Tank Farm Diked Area #15 

Tank N-206 tn Production Area #4 

Sump tn Matn Tank Farm Diked Area #16 

Sump In Main Tank Farm Diked Area #17 

Tank M-105 In Main Tank Farm Diked Area #17 

Sump In Matn Tank Farm Diked Area 118 

Sump in Main Tank Farm Diked Area #19 

Sump In Second Tank Farm Dtked Area #1 

Hastewater Tank 014 In Second Tank Farm Diked 
Area 13 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Yes 

Yes 
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Solid Waste Management Units at Cedar Chemica l Corporatton . 

SWMU # Name 

44 - Hazardous Waste Storage Area 

45 Nonhazardous Waste Storage Area 

46 ~ Drum Storage Area 

47 _- Drum Crushing Area 

Active 

Yes 
<In process 
of closure> 

Yes 

Yes 

Yes 
48 Waste Drum Stag ing Area Yes 

49 ~ Scrap Drum Storage Wagons Yes 

50 - Waste Drum Staging Area in Main Tank Farm Area Yes 

51-- Waste 011 Drum Yes 

52 Drums 

53 Solvent Cleaner Tank 

54 Mtscellaneous Drum Storage 

55 Dumpsters 

56 Laboratory Waste Rack Area 

57 .......... Warehouse Drum Storage Area 

58 -- Load t ng/Un 1 oad t ng Dock Area 

59 ~ Stormwater Dratnage System 

60 - Stormwater Sump 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

61 ~ Wastewater Tank #1 Wastewater Treatment System Yes 

62 ~ API Separator Yes 

63 / Wastewater Tank #2 Wastewater Treatment System Yes 

64 ~ flow Equaltzatton Bastn Yes 



• Solid Waste Management Units at Cedar Chemical Corporat ion . 

SWMU It Name Activ! 
65 / Aeration Basin Yes 
66 Clartfter #1 Yes 
67 - Clarifier #2 Yes 
68 Poltsh Pond Yes 
69 Inactive Pond #1 No 
70 Inactive Pond #2 No 
71 '- Inacttve Pond #3 No 
72. L--' Drum Vault No 
73 Buried Drums No • t..-

74 Loading/Unloading Area <Railroad Spur> Yes 

• 
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currently used as agricultural property. Residential areas are located to the southwest and 
northeast of the site. There are no known domestic wells within one mile of the site, but an 
agricultural irrigation well is located approximately a quarter mile north of the site. Information 
on nearby wells will be confumed during the Facility Investigation by contacting and 
interviewing landowners within a one-mile radius to determine if any wells are present, being 
used , have potential for use, or are planned to be installed for any purpose. Maps of the 
surrounding land usage and the location of surrounding wells are included in Figures 2-3 and 
2-4. 

The Cedar Chemical plant receives water from two potable water supplies. The front portion 
of the plant, which includes the front offices, shower room and laboratory, receives potable 
water from the City of West Helena. The remainder of the plant is supplied by the City of 
Helena. 

Much of the non-hazardous process and sanitary wastewater discharges to a three-pond biologic 
treatment system located on the west side of the plant facility. Effluent from the treatment 
system is pumped off-site through a 4.5 mile pipeline which discharges directly into the 
Mississippi River through National Pollutant Discharge Elimination System (NPDES) permitted 
outfall #002. Storm water runoff is collected in a series of ditches which drain to the southwest 
comer of the site into a 150,000 gallon stormwater retention pond. The initial150,000 gallons 
of stormwater from a rainfall event, are collected in the retention pond. The initial amount of 
water collected in the pond should contain the highest concentration of contaminants that may 
be present on the site. Runoff exceeding the capacity of the pond is discharged directly into a 
stormwater ditch identified as NPDES Outfall #001. The retention pond is subsequently drained 
by pumping the contents to the biological treatiDent system adjacent to the west side of the main 
plant property. The current NPDES Permit# AR0036412 expires in October 1995. No other 
hazardous material or hazardous waste is treated or disposed at the site. The location of the 
biological treatment ponds is included in the site map in Figure 2-1. 

There have never been any underground storage tanks located on the Cedar Chemical Company 
property. To the knowledge of plant personnel, there have never been any major spills (the 
activities during the 1970s which created the yellowed-stained surface contamination appear to 
have been acts of deliberate dumping of waste pesticides) . 

2.2 Site History 

Prior to 1970, the site was utilized as cultivated farmland. In 1970, Helena Chemical Company 
acquired the site for construction of a propanil manufacturing facility . In 1971, the plant was 
sold to J. A. Williams, who in tum transferred the plant to Eagle River Chemical Corporation, 
a newly formed Arkansas corporation which was initially controlled by the Ansul Company. 
Under Ansul' s management, the plant was converted to the production of dinitrobutylphenol, 
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Table 2.1 

Proc••• Detorlptloftt 

PROCESS STREAMS 
-

PROCESS UNITS FEED PRODUCT 

Permethrin, 1 Permethrin Permethrin Acid 
Technical Acid, Methyl Chloride 

Permethrin Acid Eater (PAM) Permethrin, 
Chloride NaOH Technical 

Methyl Alcohol 
HCI 
NaCI 
Toluene 
Catalyst 
Thionyl 

Chloride 
Phenoxy Benzyl 

Alcohol (PBA) 
Water 

• Cypermethrin, 1 Permethrin Cypermethrin, 
Technical Acid, Methyl Technical 

Ester (PAM) 
NaOH 
Methyl Alcohol 
HCI 
NaC1 
Toluene 
Catalyst 
Thionyl 

Chloride 
Sodium Cyanide 
Phenoxy 

Benzaldehyde 
(PBAid) 

Sodium 
Hypochlorite 
(Bleach) 

3,4-0ichloro- 2 3,4-0ichloro- Prop a n il , 
propionanillde aniline lOCAl Technical 
(Prop a nil) Propionic Acid Propanil-3 

Propionic (31b/gal 
Anhydride fonnulation) 

Emulaifler Propanil-4 

• laophorone (41b/gal 
fonnulationl 

Propanil66% 
Blend 

Stam M·4 

AIR 

Sulfur Dioxide 
Hydrochloric 

Acid 
Toluene 
Fugitlvu: 

Methyl 
alcohol 

Toluene 

Sulfur Dioxide 
Ha 
Toluene 
Cyanide 
Tenneco Solvent 
Fugitives: 

Methyl 
Alcohol 
Toluene 
Tenneco 

600/100 
Solvent 

Volatile 
Organic 
Compound a 
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WASTE STREAMS 

LIQUID SOLID 

Sodium Chloride 
Sodium Sulfate 
Methanol 
Toluene 
Miscellaneous 

Organics 
Aqueous 

Hydrolysis 
Waste 

Brine Waahea 
Unrecovered 

Solvent 
Spent Scrubber ')( 

Uquor 

THESE WASTES 
ARE CLASSIFIED AS 
HAZAROOUS, ANO 
ARE DISPOSED BY 
OFFSITE OEEP·WELL 
INJECTION. 

Sodium Chloride 
Sodium Sulfate 
Sodium Cyanate 
Sodium 

Hypochlorite 
Cyanide 
Miccellaneoua 

Organic• 
Water 
Aqueous 

Hydrolyeia 
Waste 

Brine Washes 
Unrecovered 

Solvent 
Spent Scrubber 

Uquor 

THESE WASTES 
ARE CLASSIFIED AS 
HAZAROOUS, ANO 
ARE OISPOSEO BY 
OFFSITE DEEP-WELL 
INJECTION. 

Aqueoue Waate 
(Le .. Than 3 % 
Propionic 
Acid) 

TRE.A TEO WITHIN 
ONSITE BIOLOGICAL 
TREATMENT 
SYSTEM. 
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Table 2.1 

f>rocete D .. orfptiOM 

PROCESS STREAMS 

PROCESS UNITS FEED PRODUCT 

Methylthio- 1 Monochloropin- MTPO 
pinacolone acolone (MCPl 
Oxlme NaOH 
(MTPOI Methyl 

Mercaptan 
Hydroxylamine 

Sulfate 
Methyl Alcohol 
Sodium 

Hypochlorite 

ORFOM D-8 4 NaOH Disodium 
(petrosulfur Thiog lycolic Carboxy 
mixture) Acid (TGAI Methyl 

Carbon Trithlocar-
Disulfide bonate 

• ORFOM C0300 4 Sodium Allyl n-8utyl 
(allyl n-butyl Hydroxldlde Trithlo-
trithlo- n-8utyl carbonate 
carbonate Mercaptan 

Carbon 
Disulfide 

Allyl Chloride 

Tria 6 Nitroparaffin: TA 
(hydroxymethyll Nitromethane TN 
aminomethate Formaldehyde 

) (TAl ~ethyl Alcohol 
Catalv.st 
SclveM) 

• 

AIR 

Methyl 
Mercaptan 

Fugitives: 
Methyl 

Mercaptan 
Methyl 

Alcohol 

Fugitives: 
Thioglycollc 

Acid 
Carbon 

Disulfide 

Carbon 
Disulfide 

n-Butyl 
Mercaptan 

Allyl Chloride 
Fugitives: 

Carbon 
Disulfide 

n-Butyl 
Mercaptan 

Allyl 
Chloride 

Amine a 
Wster 
Formeldehyde 
Methanol 
Nitroparafflns 
Triethylamine• 
Nitroalcohols 
Aminoalcoholt 
Aminoparaffins 
Fugitives: 
1-nitromethane 
1-nitropropane 
2-nitropropane 
methyl alcohol 
triethylamine 
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WASTE STREAMS 

LIQUID SOLID 

Aqueoue Process 
Waste 

ScnJbber Liquor 
Sodium 
Hypochlorite 

0 
TRE.A TEO WITHIN 
ONSITE BIOLOGICAL 
TREATMENT 
SYSTEM. 

Spent Sodium 
Hypochlorite 
ScnJbber Liquor ...-. 

r' 
TREATED WITHIN I) 
ONSITE BIOLOGICAL 
TREATMENT 
SYSTEM . 

Water 
Sodium Chloride 
Sulfur 

, 

Compounds 
Spent Sodium 

Hypochlorite 
ScnJbber Liquor 

TREATED WITHIN 
ONSITE BIOLOGICAL 
TREATMENT 
SYSTEM. 

Aqueous Waste 
Including Spent ~ sJ..JI \_, Sulfuric Acid 
ScnJbber Liquor _.... -

lr :>'P'"' 

THIS WASTE IS '? 
CLASSIFIED AS D 
NONHAZARDOUSA 
NO DISPOSED 
OFFSITE TO 
PfiEVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM. 
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Table 2.1 

ProCHe D .. cliptiOM 

PROCESS STREAMS 

PROCESS UNITS FEED PRODUCT 

2·amlno·butanol 6 Nitroparaffin: 2.AB 
(2AB) 1-nitropropane 

Formaldehyde 
Cataly.t 
Solvent 
Methyl Alcohol 

2·amino· 2· 6 NitroparaHin: AMP 
propanol lAMP) 2·nitropropana 

Formaldehyde 

• Catalyst ? 
Solvent } 0 
Methyl Alcohol 

Dlchloronitro· 6 O·DCB 3,4-0CA 
benzene (DCNB), Sulfuric acid 

3.4-Dlchloro· Hydrogen 
aniline (DCA) H2S04 

HN03 

Talene Rim (R) 1 Polybutadlene Telene Rim (RJ 
Resin DCPD Reeln 

ENB 
Formulation 

( Ingredients 
0 

• 

AIR 

A mines 
Water 
Formaldehyde 
Methanol 
Nitroparaffine 
Triethylamines 
Nitroalcohola 
Aminoalcohola 
AminoparaHina 
Fugitives: 
1-nitromethane 
1-nitropropane 
2-nitropropane 
methyl alcohol 
triethylamine 

Aminea 
Water 
Formaldehyde 
Methanol 
NitroparaHine 
Triethylamine• 
Nitroalcohola 
Aminoalcohol• 
Aminoparaffine 
Fugitives: 
1·nitromethane 
1·nitropropane 
2·nitropropane 
methyl alcohol 
triethylamine 

Sulfur Dioxide 
Nitrogen Oxides 
VOCe 

DCPD 
Ethane 
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WAST£ STREAMS 

LIQUID SOLID 

Aqueoue Wa.te Organic Waste 
Including Spent 
Sulfuric Acid lliiS WASTE IS 
ScNbber Uquor ClASSIFIED 

AS NON· 
lliiS WASTE IS HAZARDOUS 
CLASSIFIED AS AND DISPOSED 
NONHAZARDOUSA OFFSITE TO 
NO DISPOSED PREVENT 
OFFSITE TO DAM.AGETO 
PREVENT DAMAGE BIOLOGICAL 
TO BIOLOGICAL TREATMENT 
TREATMENT SYSTEM. 
SYSTEM. 

Aqueous Wa.te Organic Waste 
Including Spent 
Sulfuric Acid lliiS WASTE IS 
ScNbber Uquor CLASSIFIED 

AS NON· 
lli iS WASTE IS HAZARDOUS 
CLASSIFIED AS AND DISPOSED 
NONHAZARDOUSA OFFSITE TO 
NO DISPOSED PREVENT 
OFFSITE TO DAMAGE TO 
PREVENT DAMAGE BIOLOGICAL 
TO BIOLOGICAL TREATMENT 
TREATMENT SYSTEM. 
SYSTEM. 

Wee he• Spent Sulfuric 
Acid 

TREATED IN 
BIOLOGICAL RECYCLED 
TREATMENT OFFSITE BY 
SYSTEM. SUPPLIER 

Distillation 
product• 

HAZARDOUS 
WASTE TREATED 
OFFSITE BY 
INCINER.A TION. 

Water 
Toluene 
Spent Keroeene 

ScNbber Uquor 

HAZARDOUS 
WASTE TREATED 
OFFSITE BY 
INCINERATION 
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T•ble 2.1 

Ptoceee D11tolfptloM 

PROCESS STREAMS 

-
PROCESS UNITS FEE.D PRODUCT 

Methyl 4 MCC MBC 
2·Benzimidazole OPD 
Carbamate HCI 
IMBC) 

• Methyl Ethyl 1, 4 Ethyl Chloride Methyl Ethyl 
Sulfide (MES) Methyl Mercaptan Sulfide 

Water 
NaOH 
HCI 

Metam Sodium Encloeed Carbon Disulfide Metam Sodium 
Tank Within Miscellaneous 
Tank Fann Products 

lsonox 132 (2.6- 2, 3 Para-secondary 2, 6-di-tert-butyl 
di·tert·butyl Butylphenol phenol 
phenol lsobutylene 

Acid Catalyst 
Sodium 
Carbonate 

Sodium Hydroxide 
Water 

• Dinitro·ortho· Ortho-Cresol Dinltro-ortho-
creeol (DNOC) Nitric Acid creeo'l 

Calcium Oxide 
Styrene 

A1R 

C02 
N2 
Dimethyl 

Carbonate 
Water Vapor 
Ammonia 
HCI 

Hydrogen 
lsobutylene 

Nitrogen Oxide. 
Carbon Dioxide 
WsterVapor 
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WASTE STREAMS 
.. 

LIQUID SOLID 

Mother Liquor. 
Water 
NaCI 
Ammonium 

Chloride 

c '"'~·Ae Cyan a-
carbonate ~o\1- ~ 

Organic• 
Spent Sodium 

Hychlorite 
Scrubber Uquor 

TREATED IN EITHER 
ONSITE BIOLOGICAL 
TREATMENT PLANT 
OR OFFSITE AS 
NONHAZARDOUS 
WASTE, DEPENDING 
ON CHLORIDE 
LOADING . 

Aqueoue Waete 
Sodium 

Hypochlorite 
Scrubber Liquor 

TREATED IN ON SITE 
BIOLOGICAL 
TREATMENT 
SYSTEM. 

Tank Waehinge 

SHIPPED OFF-SITE 
FOR DISPOSAL AS 
NONHAZARDOUS 
WASTE 

Wastewater. 
Acid Catalyet 

TREATED IN ONSITE 
BIOLOGICAL 
TREATMENT 
SYSTEM. 

Distillation Bottoms 

SHIPPED OFF-SITE 
FOR DISPOSAL AS 
NONHAZARDOUS 
WASTE 

Aqueoue 
Waetewater. 
Neutr1llzed Acid 

SHIPPED OFF-SITE 
FOR DISPOSAL AS 
NONHAZARDOUS 
WASTE 



• 
T•ble 2.1 

Proce .. D .. cliptlone 

PROCESS STREAMS 

PROCESS UNJTS FEED PRODUCT 

2-Chloro-4- 4 Pare-nitrotoluene P·Nitrotoluene 
Nitrotoluene Chlorine 2-Chloro-4-

Water Nitrotoluene 
Soda A•h Dichloronitro-
Ferric Chloride toluene 
Catalyst 

• (1 -(carboethyoxyl 1 3-(2-Chloro-4- (1-
ethyl-3- (trifluoromethyl) (carboethyoxyl 
(2- phenoxyl benzoic ethyl- 3-

(trifluoromethyll acid 12-
phenoxy) Dimethyl sulfoxide (trifluoromethyll 

benzoate) (DMSOI phenoxy) 
(CTBL. COBRA) Potassium Carbonate benzoate) 

Ethyl 2-chloro- ICTBLl 
propionate (ECP) 

Methylene Chloride 
Hydrochloric Acid 
Sodium Hydroxide 
Sodium Hypochlorite 

• 

' 
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.•. 

WASTE STREAMS 

LIQUID SOLID 

Hydrochloric Acid Wastewater: 
Chlorine Ferric Chloride 

Hydrogen 
Chloride 

Water 
Soda A•h 
Phenolic 

Compounds 

Spent Sodium 
Hypochlorite 
ScNbber Uquor 

TliESE WASTES 
ARE CLASSIFIED 
NONHAZARDOUS 
AND DISPOSED 
OFFSITE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM. 

DMSO Waste 
• CTBL (1-3%1 
• Ethyl-2-

chloropropionate 
(1-2%1 

- Ethylacetoxy-
propionate (Q-1 % l 

Aqueoua Brine 
- Water (Bo-90%) 
- PotaSiium Chloride 

') (6-10%1 
- Sodium Chloride 

(6-10%) 
• DMSO (Q-0.6%) 
- Methylene Chloride ) 

(180 ppml 

TliESE WASTES 
ARE CLASSIFIED 
NONHAZARDOUS 
AND DISPOSED 
OFFSITE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM • 



• 
Table 2.1 

Proc••• DaaorlptloM 

PROCESS STREAMS 

PROCESS UNITS FEED PRODUCT 

Diethylhexyl 4 2-Ethylhexyl- Diethylhexyl 
Phosphoric Acid alcohol phosphoric acid 

Phosphorus 
Trichloride 
Chlorine 
Sodium Hydroxide 

• 

• 
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WASTE STREAMS 

UQUID SOUD 

Acidic Aqueous 
Waste (Neutralizedl 

Spent Scrubber 
Uquor 

Organic Waste 

THESE WASTES 
ARE CLASSIFIED 
NONHAZARDOUS 
AND DISPOSED 
OFFSITE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM . 
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also known as dinoseb. In late 1972, Ansul sold its majority stock interest in Eagle River 
Chemical Corporation back to the corporation, leaving J. A. Williams as the sole shareholder. 
Eagle River Chemical Corporation was subsequently merged into Vertac Chemical Corporation. 
Cedar Chemical Corporation acquired the site from Vertac in 1986. 

Solid wastes generated during the period prior to operation by Vertac are largely unknown. 
Table 2.1 provides a description of the processes which are either presently being utilized or 
have been utilized at this facility in the past. The table also provides a description of waste 
products from the various processes. It should be noted that formulation processes vary because 
of the contract nature of the business. However, the manufacturing segment is routinized and 
not subject to substantial variation. 

2.2.1 Site Operations 

Cedar Chemical Corporation manufactures various agricultural chemicals and organics including 
insecticides, herbicides, polymers, and organic intermediates. Plant processes are batch 
operations with seasonal production fluctuations and constant introduction of new products . 
Batch chemical process operations include acylation, alkylation, amidations, carbamoylation, 
chlorination, distillation, esterification, acid and base hydrolysis, and polymerization. Cedar 
Chemical Corporation manufactures its own products (such as Propanil, a rice herbicide) and 
also serves as a custom manufacturer of chemicals for contract customers. Formulation and 
packaging are ancillary activities, should the product be ready for the consumer market. 

The facility employs approximately 125 peop~e. The plant operates 24 hours per day, seven 
days per week. The facility consists of 5 production units. 

Unit 1 is utilized for formulation of various custom products for other companies. Unit 2 is the 
propanil production unit. Unit 3 was destroyed in a fire and explosion on September 26, 1989. 
Unit 4 is used for production of various custom products. Unit 5 is primarily used to 
manufacture nitroparaffin derivatives. Unit 6 began producing dichloroaniline in 1991 which 
is used in the production of Propanil. 

2.2.2 Solid and Hazardous Waste 

Cedar Chemical is a large quantity generator of hazardous wastes. The majority of wastes 
classified as hazardous are due to knowledge of process; therefore, no analytical data is 
available. Appendix A contains the only analytical report concerning present wastes which are 
generated; these analyses were performed on the COBRA wastestream (See Table 2.1). 

• The majority of hazardous waste generated are transported offsite for disposal. Some basic 
treatment processes do occur onsite regarding characteristic wastes. Waste propionic acid and 
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waste sodium hypochlorite scrubber liquor are treated in totally enclosed treatment vessels within 
process units at the site and are exempt from hazardous waste permitting. Waste propionic acid 
undergoes elementary neutralization through the addition of anhydrous ammonia. Waste sodium 
hypochlorite is treated with sodium sulfite to remove excess hypochlorite. After treatment, these 
materials, which no longer exhibit the corrosivity characteristic, are discharged to the biological 
treatment plant. 

The remainder of hazardous wastes generated are shipped off-site for disposal. Cedar Chemical 
does not currently conduct onsite storage or disposal activities for the hazardous wastes 
generated at the facility. With the exception of the wastes described in the previous paragraph, 
hazardous wastes generated at the facility are stored onsite less than ninety (90) days and 
transported off site for disposal at an approved landfill, incineration or deep-well injection 
facility. Any airborne contaminants which are emitted from the plant in its current mode of 
operation are provided for under Permit 878-AR-5 issued on November 12, 1991 by the 
ADPC&E. An application for one air permit modification is presently pending with ADPC&E. 

The plant filed a Part A hazardous waste management facility permit application with the 
Arkansas Department of Pollution Control and Ecology in November, 1980. Interim status was 
granted for a hazardous waste storage tank, a hazardous waste container storage area, and a 
hazardous waste treatment unit (the biological treatment system). A Part B application was filed 
on August 15, 1984. The Part B application was accepted through the NOD process as 
technically complete. However, the two storage units were closed in accordance with RCRA 
regulations in 1988. No post-closure care is required. A thorough review by ADPCE concluded 
that hazardous waste was not being treated ~t the biological treatment system. Therefore, 
ADPCE never processed the Part B application. 

Certain non-hazardous waste streams, which are evaluated on a case-by-case basis, are sent to 
off-site disposal facilities because of their incompatibility with the biological treatment system. 
An example of this is a wastestream with a high salt concentration. 

Table 2-2lists the hazardous wastes generated at the facility within the past three years, and the 
hazardous waste transporters and disposal facilities which have been used by Cedar Chemical 
regarding these wastes. Table 2-2 also lists several transporters/disposal facilities which were 
used prior to 1989; however, no records regarding hazardous waste codes and quantities are 
available. 

Onsite waste disposal methods were used at the facility prior to the acquisition of the property 
by Cedar Chemical. It is known that, during certain periods between 1971 and 1973, the former 
owners of the facility began disposing of waters in three unlined earthen ponds. Thereafter, 
Helena Chemical Company (at the time an affiliate of the site owner) used the ponds for disposal 
of waste water generated in its formulating and packaging operations at a nearby facility . 

• 
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The three ponds are believed to have received propionic acid wastes, a calcium chloride brine 
stream from an insecticide process, and a sulfuric acid waste. The small pond was used for the 
neutralization of dichloroaniline, sulfuric acid, and propionic acid through the addition of 
limestone. The other two ponds were used for waste disposal. Wash waters from Helena 
Chemical's chemical formulation operations were also placed into the ponds. Helena Chemical 
formulated some 100 to 200 compounds, and has no knowledge of what types of wastes were 
produced. Helena Chemical stopped disposing of their wastes in the ponds in early 1976. The 
ponds were closed in 1978. The closure procedure consisted of pumping the water from the 
ponds and then placing a clay cap of native soils and bentonite over them. The water was 
removed and disposed of by Rollins Environmental Services. 

Teble 2-2 . 
HAZARDOUS WASTE TREATMENT. STORAGE AND DISPOSAL FACILITIES 

HAZARDOUS WASTE GENERATING 
FACILITY TSD CODE QUANTITY PROCESS 

C.M. Penn and Sons Transporter P020 3,780,000 lbs Soil Removal 
EPA 1.0. # 
LAD03419021 5 

Chemical Waste Landfill P020 3, 780,000 lbs Soil Removal 
Management 

Carlyse, Louisiana 
EPA 1.0. # 
LAD000777201 

Ross Transportation Transporter F005 39,640 lbs Production Waste 
EPA 1.0.# 0001 
OHD980614374 

Roes Incineration Incineration F006 39, 640 lbs Production Process 
Grafton, Ohio 0001 
EPA 1.0.# 
OHD048415665 

Miller Transport Transporter 0001 687,680 DEHPA Process 
EPA 1.0.# 
MSD003851409 

ENSCO, Inc. Incineration 0001 687,680 lbs DEHPA Process 
El Dorado, Arkansas 
EPA 1.0.# 
ARD069748192 0001 139,6261bs Propanil Process 

0023 47,998 1bs Permethrin/Cypermeth 
0001 rin Process 

Lee's Trucking Transporter 0001 139,6251ba Propanil Process 
EPA 1.0 .#981613385 



• 
FACILITY 

Chemical Waste 
Transport 

EPA I.D.# 
ARD983272675 

EMPAK, Inc. 

• Deer Park, Texas 
EPA 1.0.# 
TXD097673149 

Union Pacific Railroad 
EPA I.D.# 
M00006968101 

Environmental 
Transportation Service 
EPA I.D.# 
OKD981605363 

Gibralter Chemical 
Resources 
Winona, Texas 
EPA 1.0.# 
TX0000742304 

Gibraltar Wastewaters, 
Inc. 
Kilgore, Texas 
EPA I.D.# 
TX0000742304 

• 
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HAZARDOUS WASTE TREATMENT, STORAGE AND DISPOSAL FACILITIES 

HAZARDOUS WASTE 
,,,, 

GENERAnNG 
TSD CODE QUANTITY PROCESS 

D023 47,998 lbs Permethrin/Cypermetri 
0001 n Process 

0001 626,100 lbs Production Processes 

0007 159,880 lbs Process Changeover 
to Non-Chromium-
Containing Material 

Transporter 0001 6,490,140 lbs Cypermathrin Process 

Incineration D001 6,490,140 lbs Cypermethrin Process 

D001 10,852,400 lbs Production Processes 

D001 17,121 ,000 lbs Production Processes 

Transporter 0001 10,852,400 lbs Production Processes 

D001 17,121,000 lbs Production Processes 

Transporter D001 89, 100 lbs Production Processes 

Deep Well Disposal D001 89, 100 lbs Production Processes 

D001 663,420 lbs Production Processes 

D001 626,100 lbs Production Processes 

Transporter 0001 663,420 lbs Production Processes 
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HAZARDOUS WASTE TREATMENT. STORAGE AND DISPOSAL FACILITI.ES 

HAZARDOUS WASTE GENERAT1NG 
FACILITY TSD CODE QUANTITY PROCESS 

Rollins Environmental Deep Well Disposal 0007 159,880 lbs Process Changeover 
Services of Louisiana, to Non-Chromium-
Inc. Containing Material 
Plaquemine, Louisiana 
EPA I.D.# 
LAD000778514 

I ADDITIONAL TSD FACIUTIES USED IN THE PAST 

Chemical Resources, Inc. Disposal 
Tulsa, Oklahoma 

CECOS Environmental Disposal 
Odessa, Texas 

Service Lines, Inc. Transporter 
Marshall, Texas 

Prior to Cedar Chemical's purchase of the property, as many as 300 drums of waste were placed 
in a concrete vault beneath the onsite warehouse. The current condition and contents of these 
drums is unknown. While constructing a drainage ditch, an undetermined number of buried 
drums were discovered in the vicinity of the newest production unit (Unit 6). Under the terms 
of the current Consent Administrative Order, Cedar Chemical Corporation has removed these 
buried drums in accordance with the approved removal work plan dated June 1990. 

Since the current CAO was issued, Cedar Chemical Corporation officials obtained information 
from individuals who worked at the plant prior to Cedar' s purchase of the facility concerning 
two additional drum burial sites. A geophysical survey was conducted at the site and subsurface 
anomalies were identified in the areas where drums were suspected to have been buried. 
Immediate removal actions have been conducted at the site to remove the additional buried 
drums. The location of these additional burial areas can be found in the topographic site plan 
in Figure 2-1. 

2.3 Environmental Setting 

2.3.1 Physiography 

The Cedar Chemical Company facility is located approximately two miles west of the 
Mississippi River in part of a physiographic setting known as the Mississippi Embayment 
Region. The topography of the terrain at the site and surrounding area is relatively flat with 
some areas dipping gently towards the southeast. Ground surface elevations at the site tend to 

I 
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vary from about 188 to 197 feet mean sea level (MSL). Localized changes in topographic relief 
are due mainly to alterations made to the original ground surface for construction pUiposes or 
for directing surface flow runoff. Generally, surface flow runoff tends to be towards the 
southeast and the Mississippi River. Since topography is relatively flat, overland flow velocities 
are low and some areas where no modifications have been made to the original ground surface 
are poorly drained. The facility is not located in the 100 year floodplain of the Mississippi 
River. 

2.3.2 Regional Geology 

The lowermost geologic unit of concern at the site is the Sparta Sand. The Sparta Sand consists 
mainly of a gray, very fme to medium sand with brown and gray sandy clay. Tiris formation 
appears to have been a beach deposit of a transgressing sea and ranges in thickness from 300 
to 400 feet. The Sparta Sand serves as the major deep source of groundwater in the area. 

Overlying the Sparta Sand is the undifferentiated Jackson-Claiborne Group. The Claiborne 
Group consists mainly of silty clay with some thin, discontinuous beds of silty clay and lignite . 
The Jackson Group is typically comprised of gray, brown, and green silty clay with some 
lignite. 

The surficial and near surficial soils consist of alluvial deposits of fme grained sands and silt of 
Quartenary age. These deposits generally range from 25 to 40 feet in thickness and are often 
underlain by coarser sands and gravel. Portions of these upper soils apparently consist of 
outwash from Crowley's Ridge as evidenced by the relatively high silt content. 

A chart of the regional geologic formations for this area found in the Geological Highway Map 
of the Mid-Continent Region published by The American Association of Petroleum Geologists 
is included as Figure 2-5. 

2.3.3 Site Geology 

During a previous investigation conducted at the site, three distinct stratigraphic units were 
identified beneath the site. The basal stratigraphic unit identified consisted of a very stiff, dark 
gray, sandy clay with lignite. This stratum was encountered a depth of approximately 134 feet 
below ground surface. Geological and hydrogeological information and data obtained from 
previous investigations can be found in Appendix B. 

Overlying the sandy clay is a relatively clean fine to coarse sand with some gravel to a depth 
of approximately 50 feet. Tiris sand grades in a fining upward sequence to a medium dense to 
dense silty fme sand to depths of 42 to 27 feet. 
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Interbedded very stiff to ft.nn, tan, gray and brown silty clay and clayey silts were encountered 
from the ground surface to the top of the alluvial sands. Coefficients of permeability of this unit 
were found to range from 4.0 x lo-5 em/sec to 8.5 x 10-a em/sec. 

2.3.4 Site Hydrogeology 

The site is underlain by several units of unconsolidated Quaternary and Tertiary sedimentary 
deposits. Units with high sand content fonn aquifers and silty, clayey units serve as aquitards. 

The uppermost aquifer at the site is comprised of fme to medium grained alluvial sand deposits. 
This alluvial aquifer is bounded by silty clays and clayey silts above, and the Jackson Clay 
below. Table 2-3 summarizes data from a previous hydrogeologic study that describes some 
characteristics of these units . (Grubbs, Garner, & Hoskyn, Inc. , 1988) 

Because there are three (3) large irrigation wells (700-1000 gpm each) within one (1) mile of 
the site to the north, natural groundwater flow is inconclusive. Weekly static water level data 
collected between July 1988 and March 1988 reveal a groundwater divide trending 
northeast/ southwest across the center of the site. This divide was present in 15 of 21 water level 
measurement events. In general , groundwater north of the divide flows to the northwest and 
groundwater flow south of the divide is oriented to the south. 

The weekly water level measurements also indicate that the hydraulic gradient for the alluvial 
aquifer ranges between 0.0006 and 0.002 feet per foot. Using these figures , the range of 
hydraulic conductivities in Table 2-3, and an effective porosity of 50% (estimated in the PRJVSI 
report by A. T . Kearney, Inc., 1988), a range 'of groundwater velocities have been calculated: 

Where: 

Q = k * i 
n 

k = hydraulic conductivity (feet/day) 
i = hydraulic gradient (feet/foot) 
n = effective porosity (percent) 
Q = groundwater velocity 



• 
Low &timate 

High &timate 

• ., 

')~,~,, 
·') . . 

Unit 

Stiff Gray to 
Brown Silty Clay 
and Clayey Silt 

Medium to Fine 
silty Sand 

Stiff Gray 
Sandy Clay 

• N/A - Not Available 
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0.000036 * 0.0006 * 86400 sec 

30.48 em 
= 1.2 x w-• ftfday 

0.5 

0.002 * 0.0025 * 86400 sec 

30.48 em 
= 0.28 ftfday 

0.5 

:-: < ; 

. ·Table 2-3 ' -·: 

' .. ' ........ _._, . ·-· ·- '·'·' ·-~-~: 

HYDROGEOLOGIC STUDY 
. . 

(GRUBBS .. GARNER, & HOSKYN . .._ JULY 1988) . ,; 

· Fa&1g Hud 1:·:· ~;. 
..... 

Dep1hfrom . . ,. Panneability HydraiJ&c, .. 
Ground Swface an/sec Cm/sec-~:,( Properties:\ 

8.5 ·x 10·8 Aquitard and 

to 
possible upper 

0-35' (avg.) 
4 x 1 o·6 N/A confining unit 

for the alluvial 
aquifer 

Upper Portion 
3.6 X 10·6 

Alluvial aquifer, 
to 

yields 700-1 00 
35 to 140' N/A 7.1 X 10-4 

gpm to nearby 
Lower Portion 

2.5 X 10'2 irrigation wells 

Aquitard, 

N/A 
Probably the 

Below 140' 1 X 1 0'7 (est.) lower confining 
unit for the 

alluvial aquifer 
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Arkansas has the humid mesothermal climate characteristics of the southeast to south-central 
United States. The area rainfall is 50 inches per year, with most precipitation occurring between 
February and April. Phillips County is an attainment area for all primary and secondary air 
pollutants. The prevailing wind is southwest at an average speed of 8 mph and is in that 
direction 12.3 percent of the time. The average annual temperature is 62.7 degrees Fahrenheit. 

2.4 Summary of Past Environmental Permits 

The following permits have been issued to Cedar Chemical Corporation or previous 
owners/operators of the facility: 

Permit 126-A was issued to Eagle River Chemical Corporation in 7/28172 to manufacture 
Propanil from propionic acid, propionic anhydride, and 3 ,4-dichloroaniline. 

Permit 126-AR-1 was assigned to Eagle River Chemical Corporation on 11/19176 to 
include the addition of three new processes: a) nitro benzoate ester, b) methomyl, c) 
Basalin. 

Permit 126-AR-2 was issued to Eagle River Chemical Corporation on 9/29178 to replace 
the Steam Jet Vacuum device with a vacuum pump. 

Permit 126-AR-3 was assigned to yertac, Incorporated on 11/ 16179 to include 
manufacturing permethrin and cypennethrin. 

Permit 126-AR-4 was issued to Vertac Chemical Corporation on 7/24/81 to include 
expansion of DRA unit. 

Permit 878-A was assigned to Cedar Chemical Corporation on 4/4/88 to update the 
facility's existing air permits. 

Permit 878-AR-2 was issued to Cedar Chemical Cotporation on 12/12/89 to include 
production of tris (hydroxymethyl) aminomethane (fA), 2-amino-butanol (2ab) , and 
2-amino-2-propanol (AMP). 

Permit 878-AR-3 was assigned to Cedar Chemical Corporation on 7/10/90 to include 
manufacturing of Telene Rim (R) Resin . 

Permit 878-AR-4 was assigned to Cedar Chemical on September 17, 1991 and includes 
permethrin acid chloride, DEPHA, Sectagon, methylthiopinocolone oxime (MTPO), 
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Orfom D-8 and C0300, dichloronitrobenzene (DCNB), 3,4-dichloroaniline (DCA), 
methyl 2-benzimidazole carbamate (MBC) in addition to the previously approved 
substances. 

Permit 878-AR-5 was assigned to Cedar Chemical Corporation on 11/12/91 to include 
manufacturing of CTBL (COBRA). Note: An application for one permit modification 
is pending. 

Permit AR0036412 was assigned to Cedar Chemical on 9/27/85 to allow the discharge 
of treated effluent water to the Mississippi River and the industrial drainage ditch. This 
permit expired on 9/27/90. It was renewed on 9/28/90 to expire on 10/31/95. 

2.5 Summary of Enforcement Actions 

On December 19, 1986, a notice of violation was issued by the ADPC&E citing reasonable 
grounds to believe that Cedar Chemical Corporation and Venae Chemical Corporation have 
committed the following violations of Arkansas Waste Management Act of 1979, the Arkansas 
Hazardous Waste Management Code, the Arkansas Water and Air Pollution Control Act and 
Regulation No. 2. 

These alleged violations included: 

Disposal of hazardous wastes at a facility without a permit (release of characteristic 
hazardous waste consisting of wastew~ter with pH values of less than or equal to 2 or 
greater than or equal to 12.5 to the biological treatment ponds) on the following dates 
in 1986: January 3, February 20, February 28, March 3, March 6, March 10, March 
11, April 2 , April 7, April 8, Apri114, and April 18. 

Failure to maintain and operate the facility in a manner that would minimize the 
possibility of any sudden or non-sudden releases of hazardous wastes or hazardous waste 
constituents to the soil or surface waters. 

Placing wastes in a location likely to cause pollution of the waters of the State. 

Failure to inspect a container storage area frequently enough to detect potential problems 
and failure to develop and follow a written inspection schedule. 

Failure to develop and remedy deterioration or malfunction of equipment or structures 
on a schedule which ensures that the problem does not lead to an environmental or 
human health hazard (this alleged violation involved an inoperative sump in the container 
storage area) . 



• 

• 

• 

Facility Investigation Preliminary Report 
Cedar Chemical Corporation 

West Helena, Arkansas 
Aprill992 

Page 24 

Cedar was assessed to investigate these allegations in accordance with APDCE regulations 
(sampling and analysis of biological treatment ponds, soil and geologic survey, groundwater 
monitoring plan) and pay assessments totaling $45,000. 

These allegations led to a Consent Administrative Order (CAO) which: 

Dismissed Vertac as a party to the Action. 

Called for a stop to the release of any hazardous wastes to surface impoundments at the 
West Helena Facility. 

Called for the investigations indicated by the Notice of Violation to be initiated. 

Established a report schedule for these investigations (including penalties for late 
reporting). 

Agreed to a compromise on civil penalties of $15,000 . 

The current CAO confirms that Cedar Chemical Corporation fully complied with the previous 
CAO. 

On June 26, 1990, Cedar Chemical was informed of a violation which was observed during a 
compliance evaluation inspection. The violation involved the disposal of monitoring well purge 
water directly onto surface soils. Groundwater monitoring at the site has been terminated until 
this issue is resolved. · 

3.0 NATURE AND EXTENT OF CONTAMINATION 

3.1 Release Pathways 

This section discusses the potential for release of hazardous constituents into the various media 
and the potential impact the releases might have on human health. Potential migration pathways 
will also be discussed for each individual Solid Waste Management Unit (SWMU) involved in 
this facility investigation . 
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Many of the hazardous materials manufactured and used at the facility contain volatile organic 
compounds. However, the manufacturing processes at the plant utilize effective pollution 
abatement techniques to minimize air emissions. Cedar Chemical has also obtained permits for 
their point source emissions from ADPC&E. The primary source of hazardous air pollutants 
at the facility are fugitive emissions from isolated activities in which small quantities of volatile 
organic compounds generated or used at the facility are exposed to the air. Incidental surface 
releases could also result in hazardous air emissions. Fugitive air emissions from non-permitted 
sources do not pose a significant threat to air quality at the Cedar Chemical facility. 

3.1.2 Surface Water 

Stormwater runoff is collected in an open stormwater drainage system (SWMU #59) and 
discharged into the 150,000 gallon storm water retention pond (SWMU #60). The retention pond 
is subsequently drained by pumping the contents to the biological treatment system. Treated 
wastewater effluent is pumped through a 4.5 mile pipeline to the Mississippi River where it is 
released as NPDES pennitted outfall #002. In the event of excessive rainfall, the stormwater 
sump is bypassed and surface runoff is discharged via NPDES permitted outfall #001 to the 
industrial park ditch adjacent to the facility. 

The NPDES permit for the facility requires monitoring outfalls #001 and #002 for various 
parameters. Monitoring records indicate that the facility has been successful in meeting the 
effluent limitations specified for outfall #002

1 
with only occasional excursions. The records 

indicate that the intermittent stormwater discharged through outfall #001 often exceeds its 
NPDES effluent limitations (primarily for Chemical Oxygen Demand, Oil and Grease and pH). 
Discharges from outfall #001 have also recently failed biomonitoring testing for toxicity. 

Since all surface water runoff on the site is collected in the stormwater drainage system, the only 
threats to offsite surface waters are from NPDES outfalls #001 and #002. According to 
available information, outfall #001 on several monitoring events bas exceeded the permit 
limitations. Appendix C contains a copy of the current NPDES permit for the facility , records 
of past deficiencies, and monitoring data for outfall #001 . 

Pursuant to the requirements of the 1986 Consent Administrative Order described in Section 2.5, 
Cedar Chemical contracted with Sorrells Research Associates, Inc. to conduct an. investigation 
of the biological treatment system This study included the sampling and analysis of individual 
unit sludges and sediments. Appendix D contains the report describing the results of this 
investigation . 
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Areas of yellow stained soil (Area of Concern #1) were observed at the facility during a 1988 
VSI conducted by EPA Region VI. This staining has been attributed to a dinitroherbicide which 
was manufactured by a former operator of the site and reportedly dumped on the site; however) 
no analyses have been conducted to positively identify the contaminant. Potential soil 
contamination was noted at several SWMU's on the site also. 

Surface and subsurface soil sampling was conducted at three inactive ponds (SWMU's #69, #70 
and #71) in 1985 by Ecology and Environment, Inc. under contract for EPA Region VI. Results 
of the sampling event indicated that the subsurface material is contaminated with pesticides and 
other organic compounds and that the surface fill is contaminated with pesticides. A copy of 
the sampling report issued by Ecology and Environment can be found in Appendix D . 

As noted earlier in the report buried drums of unknown material have been discovered on the 
plant site (SWMU #73). Woodward-Clyde Consultants collected soil samples from areas 
adjacent to the buried drums where the DCA manufacturing unit was later constructed. The 
samples were analyzed for various pesticides and organic compounds. The results of the analyses 
revealed pesticide contamination as deep as 15 feet. A map of the sampling locations and the 
corresponding laboratory data from the Woodward-Clyde report can also be found in Appendix 
D. It should be noted that a plan to remove the drums has been approved by the ADPC&E and 
has been implemented under an agreement established in the current CAO. 

Soil samples were collected in 1984 by Ecology and Environment, Inc. as part of the National 
Dioxin Study. During the sampling event 43 soil samples were collected from different locations 
and analyzed for TCDD (Dioxin). The study revealed that no TCDD was detected in any of the 
samples collected at the facility. A memorandum from Tom Smith with Ecology and 
Environment to Keith Bradley verifies the sampling results. A copy can be found in Appendix 
D. 

A study of the contents of the biological treatment system was conducted by Sorrells Research 
Associates, Inc. ,in 1988 pursuant to the requirements of the 1986 CAO. This study included 
sampling and analysis of the basin waters, sludges and sediments. No samples were obtained 
from soils under the basins clay liners; therefore, their impact on subsurface soils is unknown. 
A copy of the Sorrells report is included in Appendix D. 

Due to the potential for soil contamination from several SWMU' s and confinned or observed 
soil contamination at several locations, soil at the Cedar Chemical plant represents a significant 
release pathway for site contaminants . 
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A hydrogeologic investigation was conducted at the site in 1988 by Grubbs, Garner and Hoskyn, 
Inc. According to their report, the coefficients of permeability in the upper soil stratum range 
from 8.5 x lo-' in the silty clay soils to as high as 4.0 x 10·5 in the clayey silt soils. These low 
permeability soils would help impede the vertical migration of contaminants on the site, but the 
potential for groundwater contamination still exists. The soil contamination sources discussed 
in the previous section would be the most likely sources of groundwater contamination on the 
site. 

Sufficient data has not yet been collected to characterize the groundwater aquifer at the site. 
Therefore, additional study in aquifer characterization will be included in the Facility 
Investigation Workplan. The reports developed by Grubbs, Garner and Hoskyn, Inc. include 
boring logs, monitoring well schematics, soil profiles, groundwater elevations, and 
potentiometric surface maps for the site. A copy of these reports can be found in Appendix B. 
Limited chemical analyses on groundwater samples collected from the wells have been 
conducted. A copy of all available groundwater data can also be found in Appendix E . 

3.1.5 Potential Impact on Human Health 

Cedar Chemical Corporation has approximately 125 employees at its West Helena plant. Other 
industrial park properties are adjacent to the western and southern boundaries of the Cedar 
Chemical property. Beyond the industrial park to the north and west is primarily agricultural 
land. Residential property located to the southYJest and northeast of the site obtain their potable 
water supply from municipal wells more than one mile away from the site. The majority of the 
stormwater runoff at the site is collected and treated prior to being discharged into the 
Mississippi River via a 4.5 mile pipeline. Access to the site is limited to authorized personnel 
only. The Cedar Chemical facility does not pose a significant threat to human health due to the 
waste management practices at the facility, the limited access of the property to unauthorized 
personnel and the distance (approximately one mile) of the nearest drinking water supply well 
to the site. 

3.2 Possible Sources of Contamination 

The PR/VSI Report issued by EPA in 1988 identified 74 solid waste management units and one 
additional area of concern (AOC) at the Cedar Chemical facility (A complete list of the 
SWMU' s can be found in Appendix F and a map showing the location of the SWMU' s can be 
found in Figure 3.1). Thirteen of the SWMU's and the one AOC identified by EPA were 
considered to have a strong potential for past releases to the environment and will require further 
investigation to determine if a release has occurred. The following sections describe each of 
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these units based upon the observations made during the PRIVSI, including the possible 
contaminants released from each unit and the most likely release pathway. Table 3.1 lists all 
74 SWMU's and their current status. 

3.2.1 SWMU #3 - Railroad Loading and Unloading Sump 

This unit is a severely deteriorated concrete sump located near the railroad tracks next to the 
main tank fann. The sump is approximately 2 feet by 3 feet by 2 feet deep and the sides of the 
unit have deteriorated and fallen into the sump. The unit was built in the 1970s and was taken 
out of service in the mid 1980s. The sump was used to contain any spillage that may have 
occurred during loading and unloading material from rail cars. There are no records of past 
spills from this unit and there no visible signs of a release into the soils adjacent to the unit. 

The past potential for releases from this unit to soil, groundwater, and subsurface gas is possible 
due to the condition of the sump and the nature of the materials used at the site. The past 
potential for releases from this unit to air and surface water is moderate, and low respectively. 

• 3.2.2 SWMU #59 - Stormwater Drainage System 

• 

This unit consists of a series of unlined ditches and corrugated metal pipe which drain the entire 
facility to the stonnwater sump (SWMU #60). The ditches are unlined and vary in width from 
approximately 3 to 6 feet, and in depth from approximately 2 to 5 feet. One of the ditches is 
within 10 feet of the yellow stain area (AOC #1). In the event of rain, the frrst 150,000 gallons 
is drained to the stormwater sump and eventually into the biological treatment system. The 
remainder of the stonnwater runoff is divert~ through a manually operated gate to NPDES 
permitted outfall #001 that drains offsite to the industrial park drainage ditch. The industrial 
park ditch drains to Beaver Bayou then into Big Creek and eventually to the White River. 
During the VSI, an oily film was observed on the water near the control gate. 

Releases from this unit to air, soil, groundwater, and subsurface gas is possible because the unit 
is unlined, and because many of the constituents of the waste managed by this unit are volatile. 
Releases to adjacent surface water could occur during heavy rains through NPDES-permitted 
outfall #001. 

3.2.3 SWMU #60- Stormwater Sump 

This unit, a component of the wastewater treatment system, is an earthen basin approximately 
50 feet wide by 12 feet deep with a capacity of 200,000 gallons. This unit receives stormwater 
runoff, boiler blowdown, and noncontact cooling water. The storm water runoff comes from 
the stonnwater drainage system (SWMU #59). Under normal operating conditions, stormwater 
stored in this unit is pumped to the API separator (SWMU #62). This unit could conceivably 
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contain any of the chemicals used at the facility. However, since production areas are curbed 
and storage areas are diked, the volume of chemical waste to total water volume would be 
relatively low. 

Releases from this unit to soil, groundwater, and subsurface gas is possible because the unit is 
unlined. Releases to the air is also possible due to the volatile nature of the chemicals used at 
the plant. The potential for releases to surface water from this unit is low because excessive 
inflow is diverted to the industrial park drainage ditch offsite. 

3.2.4 SWMU #63- Wastewater Tank #2 

This unit, a component of the wastewater treatment system, is a steel tank 12 feet in diameter 
and 15 feet high with an approximate capacity of 13,000 gallons. The tank receives waste 
directly from the production areas, then pumps its effluent directly to the aeration basin (SWMU 
#65) . The unit is equipped with a sampling valve. The soil surface adjacent to and around this 
valve was observed to be stained. The unit is located on a concrete pad on top of an earthen 
dike which separates the aeration basin (SWMU# 65) and the polish pond (SWMU #68). The 
dike is sloped toward the two ponds in order to direct any spillage into the ponds. 

Releases from this unit to soil, groundwater, and subsurface gas is possible because the soil 
below the unit is unlined, allowing any spillage to directly contact soil. The potential for 
releases to the air is low because of the volatility of the constituents present in the wastes 
managed at this site. The potential for releases to the surface water from this unit is also low 
because the area around the unit is diked, and releases would drain to either the aeration basin 
(SWMU #65) or the polish pond (SWMU #68). 

3.2.5 SWMU #64- Flow Equalization Basin 

This unit, a component of the wastewater treatment system, is an 8,000,000 gallon basin 
measuring 295 feet x 353 feet x 15 feet deep. The unit is lined with bentonite clay, and receives 
wastes from the API separator (SWMU #62). The unit is equipped with a 25 horsepower 
aerator and circulates its waste to the aeration basin (SWMU #65). This unit could conceivably 
contain any of the wastes from the API separator (SWMU #63). 

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends 
largely on the integrity of the liner which is currently unknown. The potential for releases from 
this unit to the air is considered moderate because of the potentially volatile nature of the 
constituents of the waste managed by the unit and aeration operations. The potential for release 
from this unit to surface water is considered ·tow because it is unlikely that any breaching or 
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overflow would occur at this unit due to the considerable margin for error provided by the low 
operating capacity (2.0 million gallons) relative to the actual total capacity of the unit (8 million 
gallons). 

3.2.6 SWMU #65- Aeration Basin 

This unit, a component of the wastewater treatment system, is a 600,000 gallon basin measuring 
127 feet x 262 feet x 15 feet deep. The unit is lined with bentonite clay, and receives wastes 
from the flow equalization basin (SWMU #64) and wastewater tank #2 (SWMU #63). The 
aeration basin has a nine day retention time in which the contents are completely mixed using 
bottom-mounted aerators. Following treatment in the unit, wastewater is pumped to two 
rectangular clarifiers. 

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends 
largely on the integrity of the liner which is currently unknown. The potential for releases from 
this unit to the air is considered moderate because of the potentially volatile nature of the 
constituents of the waste managed by the unit and aeration operations. The potential for release 
from this unit to the surface water is considered low because it is unlikely that any breaching 
or overflow would occur at this unit due to the considerable margin for error provided by the 
low operating capacity (2.0 million gallons) relative to the actual total 
capacity of the unit (8 million gallons). 

3.2.7 SWMU #68- Polish Pond 

This unit, a component of the wastewater treatment system, is a 4,000,000 gallon basin 
measuring 206 feet x 252 feet x 15 feet deep. The unit is lined with bentonite clay, and receives 
wastes from the clarifiers (SWMUs #66 & #67). The polish pond has a retention time of nine 
days, at which time the effluent is pumped 4.5 miles through an 8-inch, epoxy lined pipe to the 
Mississippi River where it is discharged at NPDES-permitted outfall #002. 

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends 
largely on the integrity of the liner which is currently unknown. The potential for releases from 
this unit to the air is considered moderate because of the potentially volatile nature of the 
constituents of the waste managed by the unit and aeration operations. The potential for release 
from this unit to surface water is considered low because it is unlikely that any breaching or 
overflow would occur at this unit due to the considerable margin for error provided by the low 
operating capacity (2.0 million gallons) relative to the actual total capacity of the unit (8 million 
gallons) . 
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These units are part of a three pond wastewater treatment system that was utilized at the site 
from 1970 to 1978. In 1978 the ponds were drained by a disposal contractor and filled with 
soils taken from the Cedar Chemical property. Ponds #1 and #2 were approximately 120 feet 
x 150 feet x 10 feet deep and Pond #3 was approximately 30 feet x 150 feet x 4 feet. The units 
were constructed of earthen fill and were not lined. Pond #3 also contained limestone for acid 
neutralization. The units received wastes from onsite production processes and some wastes 
generated offsite until1978. The wastes managed at this site include propionic acid, calcium 
chloride solution, and neutralized sulfuric acid waste. This list does not include the wastes 
disposed of at this site by Helena Chemical Company, which are currently unknown and could 
have been any of the 100 to 200 compounds Helena Chemical used and formulated. 
Contamination of the surface and subsurface of the unit has been confrrmed by EPA. 

Releases from these units to soil, groundwater, and subsurface gas is possible because the units 
were never lined. The potential for air and surface water releases from this unit is considered 
low because the unit is now covered . 

3.2.9 SWMU #72- Drum Vault 

This unit consists of a concrete vault with walls of poured concrete, a floor of gravel, sand, and 
possibly cement, and a concrete cap which forms the floor of the warehouse onsite. In addition 
to fill sand and gravel, the vault contains approximately 250 drums of solidified, low grade, 
herbicide which did not meet sale specificatiof:Js. It is believed that the drums were placed in 
the vault in early 1976. 

The potential for releases from this unit to the soil, groundwater, and subsurface gas is unknown 
because the materials and design used in building the vault are largely unknown. The potential 
for releases from this unit to the air and surface waters is unlikely 
because the vault is located below grade. 

3.2.10 SWMU #73- Buried Drums 

Drums containing potentially hazardous materials have been discovered on the site. The drums 
were discovered during excavation of a drainage ditch onsite. The content and condition of the 
drums are unknown. A removal plan for the drums has been approved by the ADPC&E and 
will be implemented under the agreement established in the current CAO. 

The potential threat to the environment is unknown because the contents and conditions of the 
drums is unknown; however, the condition of the drums can be determined following removal 
activities. If any of the drums have leaked hazardous materials, the proper assessment activities 
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will be conducted to detennine the nature and extent of impact to the surrounding property. 
These activities will be conducted separately from the Facility Investigation portion of the CAO. 

3.2.11 SWMU #74 - Loading/Unloading Area (Railroad Spur) 

This unit is an unlined section of ground covered with crushed stone underlying the railroad 
spur. It is approximately 30 feet by 300 feet. This unit receives wastes from unloading of raw 
materials and loading of product and waste by-products. The unit is located near the northern 
perimeter of the facility along the main tank fann. Staining was observed along the entire length 
of the unit during the VSI. 

Releases from this unit to soil, groundwater, and subsurface gas is possible because the unit is 
unlined. The potential for releases from this unit to the air is moderate because there are 
volatile chemicals handled at this unit. The potential for release from this unit to surface water 
is low because the unit drains to the facility's stormwater drainage system (SWMU #60). 

3.2.12 Area of Concern #1: Yellow Stain Areas 

Areas of the facilities ground surface are covered with a yellow stain. These stains may 
originate from another company dumping a product (possibly dinitrobutylphenol) directly on the 
soil onsite. One of the stained areas was located north and east of the warehouse. 

These stains are an indication of a release directly to the soil onsite. Since extensive soil 
staining is present it is possible that this con~ant may have impacted groundwater. The 
potential for release of subsurface gas or airborne contaminants depends on the volatility of the 
contaminant. 

Table 3.1 
SOUD WASTE MANAGEMENT UNITS 

CEDAR CHEMICAL COMPANY 

SWMUNUMBER NAME STATUS 

1 & 2 R ailroad Loading and Unloading Sumps Active 

3 R ailroad Loading and Unloading Sump Inactive 

4 p reduction Areas #1 and #2 Drainage System and Sump Active 

5 p reduction Area #3 Drainage System and Sump Active 

6 p reduction Area #4 Drainage System and Sump Active 

7 p reduction Area #5 Drainage System and Sump Inactive 
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Table 3.1 
SOUD WASTE MANAGEMENT UNITS < 

CEDAR CHEM.ICAL COMPANY 

NAME 
N 

STATUS 

Boiler Slowdown Area Sump #1 Active 

Boiler Slowdown Area Sump #2 Active 

Laboratory Sump Active 

Sump Near Main Tank Farm Active 

Maintenance Shop Drainage System and Sump Active 

Truck Scale Sump Active 

Packaging Building Sump Active 

Air Emissions Scrubbers #01, #02, #03 Inactive 

Air Emissions Scrubber #04 Active 

Sump in Main Tank Farm Diked Area #1 (North) Active 

Sump in Main Tank Farm Di:ked Area #1 (South) Active 

Sump in Main Tank Farm Diked Area #2 Active 

Sump in Main Tank Farm Diked Area #3 Active 

Waste Storage Tank PE-209 in Main Tank Farm Diked Active 
Area #4 

Waste Storage Tank 002 in Main Tank Farm Diked Area Active 
#5 

Sump in Main Tank Farm Diked Area #6 Active 

Sump in Main Tank Farm Diked Area #7 Active 

Tank B-1 09 in Main Tank Farm Diked Area #7 Active 

Waste Storage Tank B-112 in Main Tank Farm Diked Inactive 
Area #8 

Sump in Main Tank Farm Diked Area #9 Inactive 

Waste Water Storage Tank B-1 02 in Main Tank Farm Active 
Diked Area #1 0 

Sump in Main Tank Farm Diked Area #11 Active 
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Table 3.1 
SOUD WASTE MANAGEMENT UNITS 

CEDAR CHEMICAL COMPANY 

NAME STATUS 

Sump in Main Tank Farm Diked Area #12 Inactive 

Tank N-204 in Main Tank Farm Diked Area #13 Active 

Tank N-201 in Main Tank Farm Diked Area #14 Active 

Tank N-205 in Main Tank Farm Diked Area #15 Active 

Tank N-206 in Production Area #4 Active 

Sump in Main Tank Farm Diked Area #16 Active 

Sump in Main Tank Farm Diked Area #17 Inactive 

Tank M-1 05 in Main Tank Farm Diked Area #17 Inactive 

Sump in Main Tank Farm Diked Area #18 Inactive 

Sump in Main Tank Farm Diked Area #19 Inactive 

Sump in Second Tank Farm Diked Area #1 Active 

Wastewater Tank 014 in Second Tank Farm Diked Area Active 
#3 

Hazardous Waste Storage Area Inactive 

Nonhazardous Waste Storage Area Active 

Drum Storage Area Active 

Drum Crushing Area Active 

Waste Drum Staging Area Active 

Scrap Drum Storage Wagons Active 

Waste Drum Staging Area in Main Tank Farm Area Active 

Waste Oil Drum Active 

Drums Active 

Solvent Cleaner Tank Active 

Miscellaneous Drum Storage Active 

Dumpsters Active 
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SOUD WASTE MANAGEMENT UNITS 
CEDAR CHEMICAL COMPANY ,~ 

; 

.;.;.;.;·, •.. 

NAME STATUS 

Laboratory Waste Rack Area Active 

Warehouse Drum Storage Area Active 

Loading/Unloading Dock Area Active 

Stormwater Drainage System Active 

Stormwater Sump Active 

Wastewater Tank #1 Wastewater Treatment System Active 

API Separator Active 

Wastewater Tank #2 Wastewater Treatment Syst em Active 

Flow Equalization Basin Active 

Aeration Basin Active 

Clarifier #1 Active 

Clarifier #2 Active 

Polish Pond Active 

Inactive Pond #1 Inactive 

Inactive Pond #2 Inactive 

Inactive Pond #3 Inactive 

Drum Vault Inactive 

Buried Drums Inactive 

Loading/Unloading Area (Railroad Spur) Active 
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March 12 . 1991 

Cedar Chem1cal Core. 
P.O . Box 2749 
West Helena . Arkansas 72390 

Attn: Greg Satterfield 

Entek ~ : 91-0685 
Samole ID: #1 

ANALYTICAL AND QUALITY CONTROL RESULTS 

TCLP CHARACTERIZATION 

SEMI-VOLATILES 

Date / Time Anal yzed: 3/05/91 (1600) 
Date/Time analyzed: 3/05/91 (1825) 

Parameter Amount 
Detected 

Blank /.Variance 
Duplicate 

/.Spike Recovery 
Matrix Control Units 

(mg/L) 
------------------------------------------------------------------------

NS NS 
a-cresol <0 .25 <0 .005 

m- cresol <0.25 <0 .005 NS NS 

o-cresol <0.25 ( 0.005 NS NS 

Pentachloroohenol <0 .20 <0 . 004 * 151 

2.4.5-Trichloroohenol <O . 1 5 <0 . 003 * NS 

2,4,6-Trichlorophenol <0 .15 <0 . 003 * 121 

1,4-Dichlorobenzene <0.20 <0 .004 * NS 

-~ 2. 4-Dini trotoluene <0.30 "~ (0 .006 * 84.2 

-• Hexachlorobenzene <0.25 • \ "'?> <0 .005 * 67.1 

~Hexachlorobutadiene <0.45 .so <0 .009 * 12.7 

Hexachloroethane <0.10 <0 .002 * NS 

Nitrobenzene <0.10 <0.002 * 26.1 

Pyridine <0.25 <0 .005 NS NS 

SURROGATE RECOVERY FOR SEMI-VOLATILES 

1. D6- Phenol 
2. 02-Fluoroohenol 
3. 2.4,6-Tribromoohenol 
4. 0,4 Terphenyl 
5. 2-Fluorobiphenyl 
6. 05-Nitrobenzene 

* - No recovery due to dilution . 

NS = Not Soiked 

11701 lnterstate30 • Bldg. 1 • Su•te 108 • Little Rock. AR 72209 

I. Recovery 

* * * 
* * 
* 

Reviewed bY: ~'\. '( Q"CQ 'W£--... 
R~Vocqu~ 
Laboratory Manager 

Entek Laboratory 
(501) 455-1316 P.O. Box 780 • Mabelvale. AR 72103 
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.edal' Ch e mical Col' pol' ati a n 
P. 0 . B·=· ~; :274 '9 
Hwy . 24.2 S . 
Wes t He l ena , AR 7 2 390 

Attn: J o hn Wagnel' 

EnteL :ll : '3 1- 8 3 11 
Sample I D: #1 

Date F~ec ei v ed: 
Date Anal yzed: 

12/05 /'91 ( 1340) 
1:2/21/'91 ( 1750) 

ANALYTI CAL AND QUALITY CONTROL RESULTS 
TCLP CHARACTERIZATION 

F'al'ametel' 
Amount 

Detec ted Blank 
Pl'ecisi a n 
'l.Val'ian c e 

/.Recovery 
Cc•ntl'ol Matl'i x 

------------------------------------------------------------------------
Base Neutl'a l s 

<0.05# <0.005 0.0 85. 1 7'3.6 

<0.05# <0.005 o.o 1 0 '9 75.8 

<0.05# <0.005 0.0 103 41.6 

Hex a c hl o l'obutadiene 
2-4-0initl'otoluene 

.He:;; achl•:•l'obenzene 

# Detection Limits raised due to dilution 

• 

All values al'e in mg/L. 

Intel'nal Standal' ds: 
d-4 Oic hlol'obenzene 
d - 8 Naphthalene 
d-1 0 Acenaphthene 
d-10 Phenanthl'ene 
d-1 2 Chl'ysene 
d-1 2 Pel'ylene 

* = No Recovel'y due to dilution 

Surl'ogates: 'l. Reccovery 
d-5 Nitl'abenzene * 
2 -FlUOl' Obiphenyl * 
d-14 Tel'phenyl * 

Analyz ed by: 
B·::-bbie Hall 
Chemist 

Reviewed by: 

Entek Laboratory 

11101 Interstate 30 • Bldg. 1 • Suite 108 • Little Rock, AR 72209 (501 ) 455-1316 P.O. Box 780 • Mabelvale, AR 72103 
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March 12 . 1 99 1 

Cedar Chemical Corp. 
P.O. Bo x 2749 
West Helena. Arkansas 72390 

Attn: Greg Satterfield 

Entek ~: 91-0685 
SamPle ID: ttl 

ANALYTICAL AND QUALITY CONTROL RESULTS 

TCLP CHARACTERIZATION 

VOLATI LES 

Date /Time Sampled : 2/11/91 
Date/Time Received: 2/11/91 (1510) 

Parameter Amount 
Detected 

Date/Time Analyzed: 2/26/91 
( 1640) 

Blank *'l.Variance /.Spike Recovery 
DuPlicate Matrix Control Units 

( mg /L l 
------------------------------------------------------------------------

83.5 93.3 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1.2-Dichloroethane 
1.1-Dichloroethylene 
Methyl Ethyl Ketone 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

<0 .04 
<0 .04 
<0 .04 
<0.04 
<0.04 
<0 .04 
<0.04 
<0.04 
<0.04 
<0 .04 

SURROGATE RECOVERY FOR VOLATILES 

1. 04-Dichloroethane 
2. DB-Toluene 
3. Bromofluorobenzene 

<0 .04 
<0.04 
<0.04 
<0 .04 
<0 .04 
<0 .04 
<0.04 
<0.04 
<0.04 
<0.04 

'l. RecoverY 
83.4 
82.7 
91.2 

* This sample was not used as a duplicate. 
NS = Not Spiked ( 

Analyzed 

Reviewed by : 

11101 Interstate 30 • Bldg. 1 • Suite 108 • Little Rock. AR 72209 (501) 455-1316 

97.8 98.0 
90.8 103 

110 113 
103 112 
118 69.6 

NS NS 
90.9 102 
93.1 101 

NS NS 

·-............. 

Entek Laboratory 
P.O. Box 780 • Mabelvale, AR 72103 
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March 13. 1991 

Cedar Chemical Corp. 
P.O. Box 2749 
West Helena . Arkansas 72390 

Attn: Greg Satterfield 

Entek # 91-0 685 
Sample ID #1 

Date/Time Sampled: 2 / 11 / 91 CNS) 
Date / Time Received: 2 / 11 / 91 ( 1 510) 

ANAL YTICAL AND QUALITY CONTROL RESULTS 

TCLP CHARACTERIZATION 

Parameter 

METALS 

Units 
Cmg / L) 

Amount Blank 
Detected 

Date / Time Analyzed: 2/27 / 91 (1430) 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NS = Not Specified 

<0 . 002 <0.002 
6.68 <O .10 

<0 . 01 <0.01 
<0 .05 <0 .05 
<0 .10 <O. 10 

<0.002 <0.002 
<0.002 <0.002 

0.07 <0.02 

Analyzed b y : 

Analyzed by: 

Reviewed b y : 

'l.Variance 
Duplicate 

0 
16 

0 
0 
0 
0 
0 

31 

'l.Spike Recovery 
Matrix Control 

105 105 
103 112 
101 101 
94 97 

100 95 
103 97 
96 103 

94 

Qo LJ~ Rodne~iams 
Randy Davidson 

rChester Sims, Manager 
Inorganic Anal ysis 

Entek Laboratory 
1 1101 Interstate 30 • Bldg. 1 • Suite 108 • Little Rock, AR 72209 (501) 455-1316 P.O. Box 780 • Mabelvale, AR 72103 
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Beport Format 
Presented in this report are the results and recommendations that 

have evolved and developed from this study . Initial sections of this 
report describe the field and laboratory phases. These sections are 
followed by a description of the geoloqy, ground water conditions, and 
general site and soil conditions. Subsequent sections of this report 
present results and conclusions. 

FIELD STUPIES 

Sample Borings 
Subsurface conditions at the site were explored as follows: 

Ground Completion Completion 
asu:~na H2. ~:y~~ASCI Ell~s* 121Ptb. tt EliVAt~QD 

l 194.0 48 146.0 
2 195.3 140 55.3 
3 195.2 43 152.2 
4 194.8 53 141.8 
5 196.8 48 148.8 
6 194.1 150 44.1 
7 194.4 46 148.4 

• Elevations are for top of concrete pad surrounding protective 
casing. 

The approximate boring loca·tions are shown on the Plan of 
Borings, Plate 2. The ground surface elevations for the borings were 
determined using benchlllark El 200.2 for the top ot rail above the 
existing concrete culvert. The stratigraphy and results of field a.nd 
laboratory tests are summarized on the boring loqs, Plates 3 through 
11. A key to the terms and symbols used on the log forms is 
presented as Plate 12. 

The sample borings were drilled using a truck-mounted rotary 
• drilling rig. Soil samples were typically obtained at 2-ft intervals 

through the upper fine-grained soils and at 5-tt intervals below that. 
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cohesive soils were sampled using a 3-inch . diameter thin-walled tube 

hydraulically advanced into the soil. Granular soils were sampled 

using a 2-inch diameter split-barrel sampler . The values (N-values) 

presented in the "Blows Per Ft" column on the boring logs represent 

the number of blows of a 140-lb hammer falling 30 inches to drive the 
split-barrel sampler. 

All soil samples were removed from the samplers in the field and 

were visually classified by our soil technician. Shear strengths of 

cohesive soils were estimated in the field using a calibrated hand 

penetrometer. The estimated cohesion values are plotted on the log 

forms, in tons per sq ft, as small circles enclosing an "x". The 

samples were then sealed in appropriate containers for transfer to our 

laboratory for further testing. 

Piezometer Installation 

• Borings 1 through 7 were advanced using wet rotary drilling 
procedures. Potable water obtained from the city water supply system 

was used as the drilling fluid. Borings 2A, 3A, and 6A were advanced 

using dry auger procedures. The purpose of Borings 2A, 3A, and 6A was 

to evaluate ground water conditions within the upper fine-grained soil 
strata. 

Piezometers were installed in each of the boreholes. The 

piezometer riser pipe and screen consisted of threaded PVC pipe. The 

screen openings were machine-cut 0.010-inch slots. No. 2 blast sand 

was used for the filter pack around the slotted screen. A single, 
approximately 3-ft seal was constructed above the sand fill using 
bentonite pellets. A cement/bentonite grout was placed from the top 

Of the bentonite seal to the ground surface. Protective steel casinq 

was then set into the grout to enclose the PVC riser. The piezometer 

installation details are shown on Plate 13. 

~jeld Permeability Testing 
.., Variable-head tests were conducted on selected piezometers uainq 

both falling-head and rising-head procedures. Estimated permeability 
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~ values were computed using the data obtained and appropriate formulae 
(Hvorslev, u. s. Corps of Engineers, W.E.S.). The computed field 
permeability estimates are tabulated in a subsequent section of this 
report. 

LABORATORY TESTilfG 

Classification and Index Testing 
Classification testing consisted of plastic and liquid limit 

tests and sieve analyses through the No. 200 sieve. The plastic and 
liquid limit and moisture content test results are plotted in 
accordance with the scale and symbols presented in the legend in the 
upper-right portion of each boring log form. The percentage of soil 
passing the No. 200 sieve is noted in the "Minus No. 200" column on 
the log forms. The results of the classification tests are summarized 
on Plates 14 through 16. Selected grain size curves are also shown 
graphically on Plate 17. 

~PermeAbilitY I11ts 
Laboratory permeability testing was conducted on undisturbed soil 

samples using falling-head test procedures.1 In ' the falling-head 
test, de-aired water is allowed to flow under gravity through a 
specimen of known cross-sectional area, and the "head" loss is 
recorded. Computations are then performed for each test to determine 
the coefficient of permeability; The permeability test results are 
noted at appropriate depths on the log forms and are also tabulated on 
Plates 14 through 16. 

SITE GEOLOGY 
The project site is located in the Mississippi Embayment 

Physiographic Region. The aurticial depoaits at the site are composed 
of geologically recent alluvium Qf Quaternary Age. These deposits 
typically grade from silt and clay in the upper portion to sand with 

~ ~est procedures in accordance with T. w. Lambe, Soil Testing for 
... ng1neers. John Wiley ' Sons. ~ 
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At the project site, the thickness of the fine-grained soil cap 
is in the order of 25 to 40 ft. Portions of these upper soils 
apparently consist of outwash from crowley's Ridge, as evidenced by 
the relatively high silt content . These soils likely represent swale
fill and flood-basin deposits. 

The lower portion of the Quaternary unit consists of silty and 
very fine-grained sand to coarse-grained sand with some gravel. The 
alluvium generally becomes more coarse-grained and cleaner with 
increasing depth. These sand units are apparently channel-lag, 
channel-bar, and point-bar deposits. 

On the basis of our sample borings, the base of the Quaternary 
sands is near El so to 60 at the project site. As shown on the 
Structural Contour Map (Plate 18), the base of the alluvial aquifer 
slopes downward to the southwest away from crowley • s Ridge. The 
contours shown are based on boring data in conjunction with the 

~available U. S. Geological survey Well Data. 
The Quaternary alluvium is underlain by the undifferentiated 

Jackson-Claiborne Group. This unit crops out on Crowley's Ridge in 
Phillips, cross, St. Francis, and Lee counties. The Jackson Group was 
deposited primarily under marine conditions and typically consists of 

. gray, brown, and green silty clay with some lignite. The upper 
portion of the Claiborne Group typically consists of silty clay with 
some interbedding of thin and discontinuous beds of sand and lignite. 
The Jackson-Claiborne clays act as a confining bed under the alluvial 
aquifer. 

The upper clay of the Claiborne Group is underlain by the Sparta 
Sand in Phillips County. Sparta Sand consists mainly of gray, very 
fine to medium sand with brown and qray sandy clay. Most of the 
formation was deposited as the beach of an advancing sea. According 
to available U.S.G.S. mapping, the top of the Sparta Sand is present 
near El -200 (approx~mately 400-ft depth). The thickness of the 

•
parta sand is in the order of 300 to 400 ft. The Sparta sand is the 
ajor deep ground water aquifer in the area . The potentiometric 

- --- -
L-~~---------------
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surface in the Sparta sand is near El 150, and the direction of flow 

is to the southwest. 

WELL SURVEY 

Domestic and industrial water supply in the area is obtained from 

the municipal system. As shown on Plate 19, the West Helena water 

supply is obtained from deep wells extending into the Sparta sand 

aquifer . According to u.s . G.S . information, the Sparta Sand well 

yields approximately 750 gallons per minute. 

Wells within the Quaternary aquifer are present in the vicinity 

of the project site . These wells are used for irrigation and are in 

the order of 100 to 135 ft in depth. Yields range from approximately 

700 to 1000 gallons per minute. The approximate well locations are 

shown on Plate 19. This information was obtained both from the 

4ilf.S.G.S. files and from a local landowner. 

GENERAL SOIL CQNPITIONS 
The stratigraphy encountered in the sample borings at the project 

site may be generalized as follows: 

Stratum I: 

Stratum II: 

• 

Interbedded very stiff to firm tan, gray, and 
brown silty clay ( CL) and clayey silt (ML) was 
encountered at the ground surface over the project 
site to depths of 27 to 42 ft. The base of the 
upper fine-grained soils is near El 155 to 17 o. 
Coefficients of permeability in the silty clay 
portion were found to range from 8.5 x lo-8 to 3.0 
x lo-7 cm;sec. In the clayey silt portions, the 
coefficients of permeability were found to range 
from 2.5 x lo-7 to as high as 4.0 x lo-s cm;sec; 

Medium dense to dense silty fine sand was 
encountered beneath Stratum I to depths of 134 to 
143 ft. As shown on Plate 18, the base of the 
alluvial sand is at El 51 to 61 over the site. 
The upper portions of this stratum were found to 
be very fine-qrained with a high silt content. 
Below depths of approximately 50 ft, the alluvium 
was found to generally consist of relatively clean 
fine to coarse sand with some qravel . As a 

--- ---- - - ---------
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stratum III: 

consequence, the lower portions of the sand are of 
much higher permeability. The permeability of 
this stratum is discussed in a subsequent section 
of this report; and 

The basal stratum was found to consist of very 
stiff dark gray sandy clay with lignite. We 
anticipate that the coefficient of ~ermeability of 
this stratum is less than 1.0 x 10- cmjsec. 

To assist in discussion and visualization of subsurface 

stratigraphy, two (2) Generalized Soils Profiles were prepared and are 

shown on Plates 20 and 21. These profiles are considered to be 

representative of overall conditions. In using the profiles, it 

should be understood that the subsurface stratigraphy between borings 

was inferred from conditions encountered in the borings. Variations 

in stratigraphy and soil conditions should be anticipated. 

Additionally, the natural transition between alluvial soil types 

present at the site is generally gradual, and the indicated boundaries 

~annot be considered as precise. 

RESULTS AND CONCLQSIONS 

Hvdraulic Conductivity 

The hydraulic conductivity of the alluvial aquifer was estimated 

using both field and laboratory testing procedures. The results of 

the field variable-head ("slug") tests are as follows: 

Depth of Estimated 
Piezometer Interval Coefficient of 

No. Tested. ft ~ Permeability. em/sec 

1 38 - 48 falling-head 3.6 X 10-5 
2 125 - 135 falling-head 2.4 X 1o-2 
3 33 - 43 falling-head 2.1 X 1o-4 
4 42 - 52 falling-head 2.8 X 10-s 
5 38 - 48 falling-head 5.1 X 10-s 
6 138 - 148 falling-head 2.5 X 10-2 

• 7 35 - 45 falling-head 7.1 X 1o-4 
rising-head 4.6 X 10-4 
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As shown, the hydraulic conductivity of the deeper sands is in 

the order of 2.5 x lo-2 cm;sec. The hydraulic conductivity of the 

upper more fine-grained silty sands, however, is in the order of 3.0 x 

10-5 to s.o x lo-4 cmjsec. 

On the basis of grain size curves and the Hazen Formula, the 

permeability of the deeper sand units is in the order of 1.0 x lo-2 to 

4.0 x lo-2 cm;sec. The hydraulic conductivity of the aquifer was also 

computed using a well formula for the yield and depth of the nearby 

irrigation well. On that basis, we computed a hydraulic conductivity 

of 3.0 x lo-2 cm;sec. 

In summary, it appears that the hydraulic conductivity of the 

cleaner sand is approximately 3. o x 10-2 cm;sec. Published data, 

however, indicates higher hydraulic conductivities in other portions 

of Phillips County. The lower hydraulic conductivity obtained at the 

site is apparently related to the silty and relatively fine-grained 

•

haracter of the sand. 

The hydraulic conductivities of the upper silty clay and clayey 

silt soils were found to be quite variable. The cleaner and 

predominantly silt soils possess much higher conductivities than the 

silty clay soils. Hydraulic conductivities as high as 4. 0 x lo-S 

cm;sec were obtained for Boring 6. 

;) fl · ~ · P9rJ.H -: 
Ground Water Movement wh Al4~ J~" V"~ ~.+s a;_/irf!,_r -t "~- - ,.OJ- Vl" 

The ground water ievels obtained on June 22, 1988 are as 
follows: ~~~(. -' ..t...lL l('l~ lJl.• .fl, ~ .!~ ~ .. 10 - ofl, l/1 -'~ -/_. J 

Ground &t~~ .JJ..l,.U ~ dM·,l~ . 

• 

Piezometer 
No. 

1 
2 
2A 
3 
JA 
4 
5 
6 
6A 
7 

surface d 0 Water 
Elevation Depth. ft 

194.0 27.9 v 
195.3 28.9 
195.4 Dry 
195.2 28.9 
195.2 Dry 
194.8 28.8 
196.8 30 . 2" 
194.1 28.3 
194.0 11. 7 
194.4 28.2 

)'l.o 

~ c:; 

~ "1 

'CD 

:: II 

Water 
Elevation 

166.1 ,1' 

166.4 

166.3 

166.0 
166.6 .,.,. 
165.8 
182.3 
166.2 

1 1co E. .~ 

I r..C..: 

11.. , , a 

l t.:IQ. / 

' L.t 2 .<J 

~--------------------------------------------------- - ------------------------
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The potentiometric surface contours for June 22, 1988 are shown 
on Plate 22. The potentiometric surface slopes from El 166.6 in the 

eastern portion of the plant site to near El 165.8 near the southwest 

corner. In other words, the ground water surface is sloping generally 

to the southwest. 

The data obtained in this study correlates relatively well with 

the Potentiometric Surface Map by the u. s. Geological Survey for fall 

of 1985. The regional direction of ground water flow was generally to 

the southwest towards a depression around and near the city of DeWitt. 

As discussed previously, our analyses would indicate that the 
hydraulic conductivity of the deeper Quaternary sands is in the order 
of 3.0 x 10-2 cmjsec. Based on recorded water levels, we computed an 

average hydraulic gradient across the site of 0.0006. Using the 

aforementioned hydraulic conductivity and an average saturated 

thickness of 27 meters (90ft), we computed a transmissivity of 700m2 

• 

per day (7650 ft2 per day). The velocity of flow through the sand 

aquifer is computed to be on the order of 0.02 meters per day (0.05 ft 
per day). 

Published data indicates that the transmissivity of the alluvial 

aquifer in Phillips County is generally in the order of 34, ooo to 

35,000 ft2 per day. At the site, however, the transmissivity is 

apparently reduced by the lower hydraulic conductivity of the fine 

sand and silty fine sand soils. Also, the transmissivity of the upper 

very silty fine sand soils was neglected in our computations. Due to 

the high silt content of this upper zone, the contribution to the 

overall transmissivity is relatively minor. 
The recommended monitoring well locations are shown on Plate 22. 

These well locations are based on the recorded potentiometric surface 

of June, 1988 and the plant facility locations. These monitoring 

wells should be constructed to monitor the sand of the alluvial 
aquifer. Also, one (1) shallow well should be installed to monitor 

ground water quality within the "perched" ground zone observed in 

411riezometer 6A. 
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LOG OF BORING NO. I 
Cedar Chemical Company 

West Helena, Arkansas 

• TY,[: Wash LOCATION: See Plate 1 

t: COHESION, TON/SQ FT ... ...... # ..... -~ • c 
0.4 0 .1 0 .1 1.0 I.Z 1.4 g 

... ..J .., 
w ,. ... 0 .1 0 

~ 
DESCRIPTION OF MATERIAL L a::~ N 

% • &. Qu 
WATER LIQUID 

~ a 
"' ....... PLASTIC 

~ 
&. a • ..... L I M IT CONTENT, ., • L IMIT 

> c 
i-' 

.., • • 0 +------------·----------+ I 
Q 

..J ~ SUIII,, [L: 194.0 • 10 zo so 40 10 10 ?0 

Very stiff to stiff brown aD v 
~ v clayey silt w/ferrous stains • • - II 

:Stiff brown and tan silty cle~y 5 -
~ ~/" • ~ 8 

Firm to stiff tan and gray ee v 10 '- clayey silt J 
~ F~rm brown and gray silty 

Cr:lll k • 1 3 X 10- sec 
10( 

~ I"' clay w/ ferrous stai ns 93 +-4 ~+ 
~ 

~ 
8 II" _..... 15 ~ -t-- ~ 

~ 

"' 
~ 8 

• 
s • 20 ~ 

Medium dense brown and gray 

' -- 1 9 X 10 em sec ~ 
~ clayey silt w/ferrous stains 

~5 9~ 
v 

8 +- -..- + ~~~~ Gray below 24 ft 
t-- -2S --v 

~ Ll 
v e 

• • Ll 
30 . 

~-~ Medium dense brown and gray -· .. 
silty f ine sand . . . . - . 

t-35 .. . . . • 22 r--- . 
r--- ·t-•• 

~· . . . . . 
40 . 

r--- . 29 
~ 

. . 
t--t• .. 
t-- ... . . . 45 .. 
~· 

. . 
~.1• .. . . . . 
~ 

~so 

• r-
r-
r-
t--

COIIItL..ET1C* KPTM: 48 f t O!PTM TO WAT£111 
ft DATE: 6-/22/88 DATE: 6/15/88 IN IOIItiNa: 27.9 

PLATE 3 

~==~------------------
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LOG OF BORING NO. 2 
Cedar Chemical Company 

West Helena, Arkansas 

TY,[: Wash LOCATION: See Plate 1 

t: ..... COHESION, TON/SQ F'T ..... ... - # .. ..J • c 
0.1 0.4 O.t 0 .1 1.0 1.1 1.4 

~ 
0 

_, 
~ ,.. ... 

% • .J 
DESCRIPTION OF MATERIAL ca. 11::~ ..... a &. cv .. 2 en .... PLASTIC WATEP L IQUID 

~ Ill >- c • ... L I MIT CONTENT, "/• LIMIT • z"" 0 .. 0 +-------------·---------+ I ..J :l SURf. [L: 195.3 .. 10 zo so 40 50 tO TO 

Stiff to very stiff tan v 
I-- v clayey silt 

c r--- Ll I-- v -!5 v .... 

~~ 
Stiff brown and tan silty 95 ~ 

.._ 
~~/s 98 

I-- clay k - 3.0 X 1 p-7 ~c 
~~ • a 10 

r-- ~ e 
Firm brown clayey silt • I 

100 
f-- vv 
1!5 v IBI . 

Firm to soft gray and brown • • f-- ~ ~ silty clay to very silty 

"~ clay w/ferrous stains and • • 20 
rootlets • l/~ e I--

)~ Gray below 24 ft 8 f-- • 2!5 ~ ~~ 'Cir 

~---~ . . 
silty finE c~ t--· ... Dense tan and gray 

37 1---. ... . sand w/gray sandy silt seams 
~0. at 29 to 30 ft 

.. 
f----1• .. . 
~· • 

51 .. . . 
~!5 • . . . 
~ . 
f-- . . .. - . 1- • 

40 
. , . 48 • 7 

......__ . . 

.......__ . . . ......__. . 
... 50 45 .. 

I-- . . 
~ .. -fine to medium sand below . 48 ft r- . 
f-- . . 

78 15" !50 . . . 
.. . 

• - . : 
~ 

.. . . . 75 13" 

COM'LmOit OEPTM: 140 ft OE,TH TO WATtlt 
DATE: 6/8/88 IN IOitiNI: 27 ft OAT[: 6/8/88 

Cllubbe, caan. • Hoellyn. lac._ eo......,. II ... -. PLATE 4 
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LOG OF BORING NO.2 (CONT.) 

.. .. -.. ..J 
0 

.., 

Cedar Chemical Company 
West Helena, Arkansas 

LOCATION: See Plate 1 

t ... COHESION, TON/SQ Fl 

• ... -c 
0.1 0 .4 0 .1 0 .1 1.0 l. Z w 1.4 ,.. ... 

G. a::;, 
Ou 

% • ..J .. a .. DESCRIPTION OF MATERIAL 
"' &. 
1:) w > 
z • c Q 
: 
u 

"' - . . .. 
..J 
c .. 
~ r-----.11· . ·. 
L r----·· 

60 :· . 
r-- ... 
r--··. 
-·: 
~. 

70 . :: 
~ ~ .. 
1-----t :. 
r--.' , 
r--.· 
80 . · .. 
~··. 

~ 
~ .. .. 

r--
90 . 
~··· -· . . . 
r--'• 
100 : . r-- . 

r--·:=· 
~---~~··. 
II 0 · · · 

......,__ :·. - .. : · 
r--· . 
120 : . 
r-- .. 
r--r-- . . .. 

----

~ 
4 .. 

COIIPUTIO. DEPTM: 140 ft 
DATE: 6/8/88 

PLASTIC WATER L. IQUIO en ..... • .... LIMIT CONTENT, •t. L.IMIT 0 z ... +-------------·---------+ ..J ;:) • 10 zo so 40 so 10 TO 

DE'TM TO WATER 
IN IOIItiNI: 27 ft DAn:: 6/8/88 

.,. 
g 
N 

i 
' 
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LOG OF BORING NO. 3 
Cedar Chemical Company 

West Helena, Arkansas 

LOCATION: See Plate 1 

t: 1- COHESION. TON/SQ " 

DESCRIPTION OF MATERIAL 

Fill: Crushed stone and silt 

brown silty clay with 
ferrous stains and clayey 
silt pockets and seams 
(odor) 

Stiff to firo gray and tan 
clayey silt to very silty 
clay 
-le~ey below 18 ft 

(o or) 

Firm gray and brown very 
sil clay w/ferrous stains 

o soft brown and tan 
clayey silt w/ferrous stain 

Gray below 28 ft w/some fine 

c .... 
G. ., 
• 0 _, 
• 

sand 23 

Medium dense to dense gray 28 
silty fine sand (wet) 

32 

38 

·~ ,.. ... 
a:::;, 
ou ..... 
~-i""' 
~ 

93 

0 
0.1 o.• 0 .1 0.1 1.0 1.1 ••• 

PLASTIC WATER LIQUID 
LIWIT CONTENT, 'Y• LIWIT 
+-------------·---------+ 

10 

• 

k • 
• 
• 

10 

• 

• 

• 

30 40 10 10 10 

em sec 

• 
• 
• 

c011~o• ount: 43 ft 
DATI: 6 20 88 

DI'TM TO WATU 
Ill IOJtiNt: 29 ft DATE: 6/20/88 

L---------~~~--~·~··~M~t-~~~-~-1~-~- =-------------- --

# 
g 
N 

i 

99 

18 



LOG OF BORING NO. 5 
Cedar Chemical Company 

West Helena, Arkansas 

• TYfll[: Wash LOCATION: See Plate 1 

t: 1- COHESION, TON/SQ F'T 
~ .,. 1- ... -... ~ 

., 
c o.z 0.4 0.1 0.1 1.0 I. Z 1. 4 g 0 Ill w ,... 

: • ~ 
DESCRIPTION OF MATERIAL A. IE:. 

"' 1- a IL ou 
LIQUID &. 2 en ..... PLASTIC WATER 

~ > c • ..... L I MIT CONTENT, ,-. L IM IT w .. ., 
0 z"" I 

a 
~ ~ +-------------·----------+ SU,.f. [L: 196.-8 • 10 zo so 40 so eo '70 

Very stiff gray and tan very 
r-- ~~ silty clay to clayey silt 

c~ 
~ If~ • c~ 5 I 

It - 14 q ')( I r - o M f <:. LC_ 

I 
Stiff tan silty clay 96 ..... ~ 100 
Stiff tan clayey silt • 10 II v 

~ v 

Firm brown and tan silty clay e • I r-- ~~~ (Moist) to clayey silt 15 
~/ "" r-- • ~ e r- f 

• ~ 8 
20 

Firm gray and brown silty cla' 8 • ~ ~~ w/ferrous stains 
~v 8 

25 -~~ ~ -~ 

~ • v Firm gray and tan clayey silt e II 
30 -w/some fine sand 

" • I 
r--- II r-- v . Dense tan silty fine sand t--, .. 
3S . .. 32 . . 
t-- . 
r--· . . . . . . . r--· 45 • 40 

. . . . . . . 
1--

. . .. 
- .. - . . 40 45 . . . . 

I"'-- . • - . 
~ 

~so 

• 1---
1--
r--
1--- ~ 

COII~&.mo• DE"": 48 ft Dt~TH TO WAT~ .. DATE: 6/17/88 IN IO .. IN8: 3 .2 ft DATE: 6f22/88 

PLATE a 



• 

• 

• 

LOG OF BORING NO. 6 
Cedar Chemical Company 
West Helena , Arkansas 

TY!t[: Wash LOCATION: See Pl a t e 1 

t COHES ION, TON/SQ F'T .... 
-"" 

-1-
... .... -.. ~ • c o.z 0 .4 0.1 0 .1 1.0 1.2 1.4 g 0 Ill w >-'"' : • .J 

DESCRIPTION OF MATERIAL Q. a:::;~ 
N .... a a. Qu 

WATER L. IQUIO .. a ., ..... PLASTIC 
~ >- 4 • .... Ll M I T CONTENT, ">'• L.I M IT w • z-' Q " 0 + -------------·----------+ I ~ ;::) 

SUit,, [L : 194.1 • 10 zo 30 40 so 10 70 

Stiff to sof t brown silty cla c 
I - w/clavey silt pockets 

at - V' Stiff to f irm tan clayey sil t r-- V' w/ferrous nodules 5 V' - I 
Stiff gray and brown sil t y • e i 

~v I I-- clay w/ ferrous stain~ -"'nrl • I 
clayey silt pocketsJSod~ & I 10 ~ 

........, 
3 v Firm gray and t an clayey silt I r-- v (odor above 17 f t ) 3 It I v 1-- II 

15 / -r-- II' ~ • 
r-- v 

v 
V' -20 v 

3 
~ .. Y k • 4. ( 

~ 
X o-s co/! ec 

• • 100 95 
~ ,~v Nc n-p ast c 25 ....... 

100 ,...Y - -t1 ~ ~ 

V' 
-gray w/some silty clay seams e 

~ II below 28 ft • )'' • 30 
QP 

r-- ~~'v 

~ 
II' 

• • v 
35 II Ql 1-- v 

/ - II' 
~ • • 40 v 

. . 
Dense gray silty f i ne sand ~. to 

r--. . -less silty and coarser with . 
increasing depth 36 45 .. . . . 

1-- r. 
,......_ ... . 

'"· ~ 50~-·~- 40 • - . . . . ·. . 46 . . 
COII!tUTIO .. OIPTM: 150 ft 0[~ TO WATtft 
DATE: 6/13/88 IN lOftlN•: 26 ft DATE: 6/13/88 

Grublle. GatMr a .._,.., .._ 
ConUtlng !191 ....... PLATE 9 

--- - - ---- - - - - -----



• 

• 

• 

... .. .. ..J 
0 ~ 

% • ~ ... a L ., 
L a 

" ... ~ .. z • .. 
4 0 
z 
u ... 
~ ~.·. ·. 
4 • J. 
u ~· •• i . ·.: 
'-' 60 .. ~. 
~· . .. 
~· ·. 
~ · .. . 
10 .• . 
~ .. :: 
-·.·· .. .. 
,...._ 
~·=:II! - · .. -·· 90 .. · .. 
~ . . 
~ . . . 
1"--

. . . • -···· 100' . . •• --- ... - .. ~ 
110 .: :. :~ 
~·. - :·.·~ ---- ... 
·~ .: Ia I_,- . . 'I"' 
r--~. •• ,...._ .... 

• • I"' 
1---t .. ,...._ ... 
130 'I•; ·~ 

,...._ 'I• • ,...._ . 
r----. . 
140 • 

1-- • •• 

L 0 G 0 F B 0 R I N G· N 0 . 6 ( CONT. ) 
Cedar Chemical Company 

West Helena, Arkansas 

LOCATION: See Plate 1 

t .... . COHESION, TON/SQ FT 
-""' 

·~ -c 
0 .2 0.4 0.1 o.a 1.0 1.2 "' >-~ 

CL. 0::;) 

"' 
ou 

PLASTIC WATER ...... • ..... LIMIT CONTENT, % 

DESCRIPTION OF MATERIAL 
1. 4 

L.IQUIO 
LIMIT 0 z-' +-------------·---------+ ..J ;, .. SUf_,. [L: 194.1 

-fine to medium sand below 
57 ft 

-can and gray w/ some gravel 
below 76 ft 

-mostly fine sand 108 to 112 
ft 

Very stiff dark gray sandy 
clay w/lignite layers 

10 20 30 40 10 10 10 

51 • 
56 

83/ 0" • 
78/ 2" 

51 

60 

57 I· 
50/ " 

i 

·' 56 

78 15" 

50 7" 

50 6" 

~0 

77 16" 

72 14" • 

80, 11" 1----1~-+-+-+-t--t---t--1 

.':>U/17 

70 ln" 

1._. 

COIIftUTIO. DE"": 150 ft 
DAT[: 6/13/88 OAT£: Ml.J18B 

"I 

8 
N 

~ 
I 

3 

PLATE 10 



• 

• 

• 

LOG OF BORING NO. 7 
Cedar Chemical Company 

West Helena. Arkansas 

TY,[! Wash LOCATION: See Plate 1 

t COHESION, TON/SQ FT 
1- - .,. ~ ...... -

8 
~ ~ • c o.z 0 .4 0 .1 0.1 1.0 1.1 1.4 0 

.., 
w >-~ ..J 

OF MATERIAL A. a:~ N 
% • &. DESCRIPTION cu ~ a 2 ., .... PLASTIC WATER LIQUID 

~ 
L ). .. • ...... L I MIT CONTENT, "t • LIMIT 
.., • • 0 z .... +-------------·---------+ I Q 

~ ~ SUR,. [L: 194.4 • 10 tO so 40 so 10 10 

Very stiff to stiff brown and • /'v ~ tan silty clay w/ferrous 0 
~ ~~ stains and clayey silt pocke s 

5 ~ 
and seams .... 

Bro"'Tl and grav below 4 ft 
tit v Stiff bro"'Tl and tan clayey 

~ silt w/ferrous stains 
l/ A 10 1.1 

tit 
~ II Stiff tan very silty clay 

k - 1 3 X 10- em sec 99 ~~ -w/clayey silt seams 92 +• 1" t---
15 

~~~ e t---

II e 
Soft to firm gray and tan to • • ~~ 20 very silty clay to clayey • 

~ ~~ silt w/ferrous stains . 
k - 6 4 X 10- cm1 sec ~ 90 + • 97 ~ .. 25 t . . 

~1ea1.um dense light gray fine e t--- :. 
.. 
.. sandv silt w/ferrous stains . ·/.. Stiff dark gray sandy clay • • 30 . .. 1\ w/ shells I t---•. 

Dense tan and gray silty fine ~·· 
.. 

~· .. sand (wet) .. -gray below 30 ft 
35 .. .. 

32 • . . 
~ . . 
t---. . 
~ . 
40 • I• • 

38 
. 

~ . · .. 
~·= · 
~ ... ~. 
45 .I .. • D( 43 • ' 
~ 
~ 

t---

"' t---
~ 

~ 

~ 

COMPUT'ION DE"": 46 ft OE'TH TO WATER 
OAT£: 6/16/08 DATE: 6/16/88 IN IORINI: 26 ft 

Grubba, Gamer I Hoellyn. lllc._ 
Coneuttlng ~~,_.. PLATE 11 
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• 

• 

• '-l'\191.W "" ... 
I OIL TY~£5 IAM~LEflt TY~EI 

, ... o ... ... .,. •• OL COLU.Itl , ... o ... . .. aa••I.IS COI.U.Itl 

fJ [] ~ ~ ~ ~ 
.. 

~ ~ 
Cirawll Safi.CS Silt ''•'tl St~alb~f ~tltOI'\ So Itt Ho 

PrtClO"'tf\&1'\t '""' ttiO•I'\ tltawv T"tle SpOOl\ lllttcwerv 

T£RMS DESCRIBING CONSISTENCY OR CONDITION 

CO&IIIS[ Glll&tN[O SOILS ("'e1or p0'"to0f\ "teorwCS Of\ No 200 aeawt). II'\Ch1CS.t (I) ctee" orevelt &1'\0 
te,..,at , ei'\CS C2l tottv or clevtv 0'•"''' ei'\CS NI'\Ot CofiCS•I•OI'\ •• rattCI acco-oono to retetovt Otnt•ty, •• 
Otttr"'ot'\tC b\j Laboret0'"\1 lttlt 

DESCIIIIPTIV[ T[IIIM 

Loctt 

MtCS • ufl'\ Otl'\lf 

Otnu 

III[LATIVE DENSITY 

o tc •c~ 

•o to 70 '-
70 to IOO't. 

Fl""[ GJIU.t,.,[C SOIL.S ("'•to• Do•toO"· penonq Nc 200 a otvt) lnctuoou I t) tl'\0"9'"'' anc: or9af\ot 

t •lh •"c: cteva . (21 ora.,t ll \1 te"\Cy. or''"" '""'' t"\C: ( 3 1 ctevt~oo ''"' Cc:"\t•Utf\C\1 •• ,..,.c: eccoro on; 
tc t"tt•o"\9 II ... ,..,Qt" .. tt o~ottttCI 1:1" Pf¥~·o"'ttt• "WeC: •f\QI O• Dlj "'"CO"\f ol'\tC CO"'Drtta .;•, ttltl 

W•ll 9~&CitCS 

UNCOIIIF'tN[C: 
0£SCAIPTJV[ T[A-., COMPIIIESSIV[ STAI:NGn. 

TDh I SQ rT 

...... , tCift .... tPI.8"\ 0.2~ 

s 0 ,, 0.2~ to 0. !>~· 

,.,,..,., 0 .!>0 te 1.0: 
St off 1.00 to 2 .0:: 

\It•, ttoH 2.00 to • o: 
"'"0 • . 00 af'\C P\oQI\t• 

trt.c•e s . t•••• ••c •"-C f tt .. •tc c••'r• ....... '\••• ••••• wf\re• 1 ..,.: cc- •·••• •• , . ..... , • • • 

"'•• a'\e•• ••••t ··=·-·· t• tt . A9\It .~ .... P. Itl e• , ... , •• · • · ftl\1 IC •f\t r :-•t a 1e•. : "' 
'•' .. ,, •' ,.,. , •. ac a a•t c•••c ••· ••~•·rc..-.,,,. ~'tee "·t• 

TERMS CHARACTERIZING SOIL STRUCTURE 

- co,..,tt of\of\0 sf'\ron ... •o• cracto.t , f.roeq\Atfl.tllf folltc: . ,,,., fet~• tafi.C: or soli ~ 

\U\Aell~ f'I\Ore o~ lttt vtrtecaL. 

- t~av•fl.t ••Cle raf\tt '" eraofl. ••••• aftd l"b•tafl.toal a"'o""'• of all 
tf\ttMI'\eel•att partocte ••••• · 

Poorlv eracs.Cl - preClo"''"•""" of Ofl.t eraofl. ••••· OY' t~a"'"-0 a ra"t' of a iaes w•tPI. eome 

tftter"'tCl•ata •••• "'''''"0· 

t-t - oa - ....... fer ........... -·· ea ........ - -~- e• ............. , •• _- • MU .......... fte 
uetltCI .. ,, CLAIPCAt ... Pl'ta, M ancn-. oa TMII-1 .._.....,._ .. l• .. f, .......... laet<'o-t ..._,..._ ... 

PLATE 1:! 



PIEZOMETER GROUND SCREENED INTERVAL Fl L TER SAND 

NO. SURFACE 

• ELEVATION 
DEPTH, FT. ELEVATION DEPTH, FT. ELEVATION 

1 194.0 38 - 48 156 - 146 29 - 48 165 - 146 

2 195.3 125 - 135 70 - 60 28 - 140 167 - 55 

2A 195.4 11 - 16 184 - 179 9 - 16 186 - 179 

3 195.2 33 - 43 162 - 152 24 - 43 171 - 152 

3A 195.2 13 - 18 182 - 177 11 - 18 184 - 177 

4 194.8 C:.2 - 52 153 - 143 32 - 53 163 - 14·2 

5 196.8 38 - 48 167 - 149 30 - 48 159 - 149 

6 194.1 138 - 148 56 - 46 40 - 150 154 - 44 

6A 194.0 19 - 24 175 - 170 17 - 24 177 - 170 

7 194.4 35 - 45 159 - 149 27 - 46 167 - 148 

• Fl _Protective 
_. Cover 

\'\/,,\\'(0\'0)\ // . . .. 1//,''III,,Y//,,'/// . . . . # 

1'1 : if. 'W .. . . . . 
• •• .. Cement/Bentonite Grout ·: o: ~ o· .. 

2-inch diameter 
. io • . •• 

PVC Riser ... .... . . . . 
o. ()' . . . . . . •• . a 

~ H Bentonite Seal (3 ft ~) 

~ 
~ 

4 . . .. .: .· . . . I" • . .. .. 
·~ . = .. No. 2 Blast --t ~·. 

... = .. Sand :::;:::: . Slotted Screen . 
~ .. . . -. (0.010" slots) 

~:: = . 
~· 

~ !-.' • . . . . 

• PIEZOMETER INSTALLATION DETAILS 

----------------------------- PLATE 1J 



• · - • 
SUMMARY OF CLASSIFICATION TESTS 

~"04IOT• "'dll: ~b,m1,11 "gmg1ox I tTl• West Helena 1 Arkansas 

SAMPLED LOCATION WATIIt MECHANICAL ANALYSIS ,_IIII.IAi t L•TY. 

OO .. TI"T _.I .. CINT ' '"'" "• ..... 
FROM DEPTH, FT. PI Ill CINT ,. •.. 

t"AT\JIALI L. L. P. L. P. I. 
I '" · 114 '"· 

Ill 1111 . 1110. 4 1110. 10 1110. 40 .. 0 .100 .. , ... .... 
B-1 29.6 37 l . 3 X 10-7 24 13 - - - - 100 Cl - -13 - 13.5 

34.5 45 25 20 - - - - 100 99 93 1.9 X 10- 7 Cl 

23 - 23.5 
r 

B-2 27.1 38 24 14 - - - - - 100 98 3. 0 X 10-7 Cl 

7 - 7.5 

30.4 - - - - - - 100 HI 

13 - 13.5 

22.9 - - - - 100 99 7 Sl 

39 - 40 

21.1 - - - 100 99 97 56 Cl 

134 - 135 

24. 3 40 16 24 C1 

139 - 140 

B-3 25.6 39 24 15 - - - - - - 100 8 . 5 X 10-8 CL 

IJ - 9 - 9~5 

28 . 6 32 26 6 - - - - - 100 99 1. 9 x 1 o-6 HJ, 

17- 17.5 



• ·- • ·" 

SUMMARY OF CLASSIFICATION TESTS 

,.0410T• Cedar Chemical Com~an~ IITI • West Helena 1 Arka[!sas 

' SAMPLED LOCATION WATII' MECHANICAL ANALYSIS I' I._ •tat f\.IT'f . 
OONTENT ,.f._CINT ""E" ... OL8 

FROM DEPTH, FT. ... ._CINT "0' 
C NATUIU L J L. L. P.L. P. f. I IN . ""'"· .,. '"· .. 0 . .. ..0. tO .. 0.40 .. 0 .100 o., ••• ..,, 

' 
8-3 25 . 3 - - - - 100 99 18 

40 . 5 - 4l.J 
s~ 

8- 4 22.9 33 26 7 - - - 100 97 92 90 2.5 X 10 -7 
H1 

9 - 9.5 
.. 

27.8 28 26 2 - - - - - - 100 I . 6 X 10-6 HL 

27 - 27 5 

8-5 24 .o 36 26 10 - - - - 100 -6 HL - - 4 . 9 X 10 . 
7 - 7 . 5 

29.1 30 28 2 HL 
10 .5 - 11 

IS-6 28 . 1 Non plas ti 100 4.0 X 10-5 
HL - - - - - -

23 - 23.5 

30 .5 29 28 1 - - - - - - 100 HL 

2 'i - 2'i 'i 

19.4 100 - - - - 77 3 SP 
! 59 - 60 
~ 
-f 

" 23 . 0 - 100 93 93 91 61 9 SP 
4 , 119 - 120 --



._ • ~ -. • ·"' ' 

SUMMARY OF CLASSIFICATION TESTS 

-·O .. ICT• Ct?dar Chemical Comoanv ,,,., . {./~st Helena, Arlc .:tn~ .:ts 
-

SAhPLED LOCATION watr• W. C,. {.oo'l I... fl. 1t. l. L t..t-.'-L1'~ 1 ~ 
.. ll • •tt •• ·~·' '. 

~I"CifiT '"''" .. v OLA OO .. TI"T 
"CI ~r .. cr"T FROM DEPTH, FT. ("aTlMAL) L.L . P. L. P. I. I I"· 114 .... Ill IN. ..o. 4 ..o . • 0 .. 0 . 40 .. 0 .100 ,., ... . .... 

8-6 101.6 - - 100 84 SJ 18 2 (1Jgn1 e) 
143 . 5 - 14l 

B-7 28.6 34 24 10 - - - - - 100 99 1. 3 X 10-7 CL 
HI.. 

13 - n .s 
... 

33.1 32 26 6 - - - - 100 98 97 6.4 X }Q - 7 
HI.. 

24 .5 - 25·.~ 

rJ . 
• • 1 
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·~ 4 • _I. tO •••• lC J(: 4 (. ~c •o tOO t40 10 
- -.,., 

~-
0 0 

~ !\\ 
~ c _\j 

[OJ. I' ll ' I~ 1 :t -
:\ 
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' ... v 
\ .m: 

r 

10 ~ 
X 
e 

10 
Ill • •• ,. 
• 
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\ 
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•• 0 
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l 
\. • '~ 
~ 

, ..... 
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Ill 

•• 0 
c 
Ill 

•• A. 

I I 01 0 I 0 01 0 .01 0001 00 

GRAIN SIZE IN MILLIMETERS 

SAND 
SILT OR CLAY , ..... I ........ J , ... 



• 

• 

I C A L ~ 

I • • 110' 

I , 

' 

1. •••• .,,ca 
··~ ..... I. LAI IUIUt•t 
4 . IIA .. TENA.CE IMOP 
a. MOT MOUI& 

........ -
UTILI TIC I 

f. COOL••• TOWUI 
• ~N-1\. ~·~~~TN.IN .... , 
IO.ITOall. ~Cit 
11. u•n eo 
II · .A U.IT 
II. NCCI •• IUILDI•I 

' I 

14. PAC•••• 
IUII.DI•• 

II. WAIIC.MOU • 
IC . OAUN S"TatA;E 

MU 

,'(]] 
I 

__ .Jt~ [l 
L1 

STRUCTURAL CONTOUR MAP 
BASE OF ALLUVIAL AQUIFER 

PLATE 18 
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: 

WELL SURVEY 

PLATE 19 



• 
B-1 B-4 B-6 

ITI,JI TAN, IRAY, 
200 

VUY IT"' TO "lUI 
TAN CLAYlY SILT 

\. 
a MOWN SILTY CLAY 

190 I' 

"" 
~ 

180 
~ ~II' 
~ 

~ 

170 ~.Y 
~~~ - . .. 

160 . ... . . .. 
·. . .. . 

ISO 
.. . ...... . . 

140 

70 

' 

,.,_.. TO ST.,, TAN , 
SRAY , a IROWN CLAYEY 
liLT TO VERY SILTY 
CLAY 

MEDIUM DPSE TO DENSE 
SILTY "NE SAND 

IID.IIO .. TAL IC:ALI• 1• • 100' 

9• WATU LIVIL 

NOTI • ITIATIIItA~HJ IHOWN 01111 "IOJIILE 

II INniRID . ACTUAL CO .. DITIO•I 
AT LOCATIO .. I IITWIIa IOIINel 
IIA'f VARY. 

SEC. A~A 

tRAY 
CLAY 

""' TO MlDIUM 
lAND 

vI IY I Till' a OAR lit 
IIAY SAIIDY CLAY W/ 
u•••T& 

-
v lL -

-
~ 
~ 

/ 
I 

v 
v v 

v 
V' 
v 

v 
~ 

. . . --. . : .. 
" . . . •I· 40 .. . . . . 41 . . . 

-,·. . •• 51 .. . . . ::sa . . . . . • • IS . 
1- .. . . . . .,. . . . .o: . . • 5 I . . . . 10 :o· ,0 . . ST . . . . . 

• . to . . 
• . . . . . • 5 • . . . 

': 
. . . . 

• . . . . . • . . . ·-. . . 50 . . A . _, . 
. . .. 0 • . .. . 

~· · • . • 1 T-1·· 

-~~ 

GENERALIZED SOl LS PROFILE 
C E 0 A R 

WEST 
CH-EMICAL 

HELENA • 
COMPANY 

ARKANSAS 

PLATE 2'l 
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._ 
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> 
LtJ _. 
"' 

200 

190 

180 

170 

160 

1~0 

140 

130 

120 

II 0 

100 

90 

80 

70 

B-2 

I . m, TO ""'' tTl" TAN Q.AYIT 

--
-

~ 

-

H~ll 
ll ll 

~ "~ 
[., 

v ll 

~il 
~ ~~ .., 

SILT 

J r __ 
--1 

. · .. • JT 

lo" . . . $1 .. . 
1- • . 41 . . . 
lo • •• $0 

. . . . 
• • • . .. . ..... .. 
• . . 
• . . 

Tl 
_

15
• _I'IN[ TO 

MIOIUM 
lAND llLOW 

7$ -IJ· ... . 

•• 
. . ,$0 . . . . .. . 

" . . . . . . . 50 .. . . .. . 12 -•s• . . . . •• 71 . . .., . . . . . n . . . . . . 10 . • . . • . . 50 . ,. . • .. . 50 -·· . .. . . • ST . . .. . . . . 10 . . . . .. 50 . 
• . -·· . . ., 
~~ 

B- 3 

I . --------------
B-7 

. I . 
STI" IROWN ~ l..lll II L TY CLAY 

ll 
- STI" TO l'lltllt lltOWN , 

v 
PAY • TAN CLAYEY ~~~ S I LT TO VlltY . S ILT Y CLAY 

/ 
ll 

~ : . . 

MIDIUM DllliE TO DlNSI 
llltAT AND TAll SILTY ""' 
lAND 

MCNUIO.TAL ICALI • t• • lOO ' 

•• ITA.IAID NJ<t:TIATIC* V&&.UI 

~ • WATU LIVIL 

NOTI : ITI&TtlltA .. NJ ... OWN C* NO,.LI 

II U~,lltltiD . ACTUAL CO•DITIO•S 
AT LOCATIO•I IITWII• IOitl.ll 
MAY W&aY • 

. . . • • .. . 
• . . . . 
• . . ~· . . . 

· ·~ 

OAitll 
CLAY 

SEC. 8-B 

GENERALIZED SOl LS PROFILE 
C E 0 A R CHEMICAL 
WEST HELENA I 

COMPANY 
ARKANSAS 

PLATE 21 
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<(5} 

• e A L l 

I • • 110' 

, , 

' ' 

I •• AI. Of'PIC& .. ., ...... 
1. LAI eu•ur•• 
• . • AI•TtNa•cr IMOP 
S . MOl MOWI&. 

------

_ ... 
... 

.. 
l.eatL.U ..auK 

Ufi L. I Tl&l 
T. COOLI.I TOWUI 
I . NOMNil "ltllfT .. Itl. 

'·"' 10. tTORll a O"tCII 
II. u•IT 10 
II · DltA Ulll T 
11. NCIU.I DUILDI•t 

\ 

POTENTIOMETRIC SURFACE 

• ltECOMIIlNDlD MONITOIUN40 WELL LOCATIONS 

14. PACKI•I 
DU I LDI•I .•. •aa..ou• 

II . !.MUM IT'OitAIE 
MIA 

.6 

PLATE 22 
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......... ~~.....-
• Ho*Jn, Inc., 
COMultanl Eqtneen 

'Z-- 1 f'l'lil~ ( 

-3· AOft.te- fR4Lk. ~·"'fS' 

10501 Stagecoach Road P.O. Box 5239 Uttle Rock, AR 72215 501-455-2536 Fax: (501 ) 455-4137 

April 5 , 1989 

Cedar Chemical Company 
P. o. Box 2749 
West Helena, Arkansas 72390 

Attention: Mr. Joe Porter 

Dear Mr . Porter: 

MONITORING WELL INSTALLATION 
CEDAR CHEMICAL PLANT 

WEST HELENA, ARKANSAS 

As requested, we have reviewed piezometric data you have been 
collecting during the past several months and have prepared a series 
of plates showing the potentiometric surface. These plates are 
transmitted herewith as Appendix A. We have also reviewed and 
modified our cost estimate to reflect items listed in your letter 
dated November 21, 1988. 

Listed below are the proposed well depths to conform to 
recommendations presented in our letter dated September 26, 1988 with 
modifications that were requested by Mr. Mark Simpson (ADPC&E) and 
listed in your letter of November 21, 1988: 

Well 
No . 

MW-1 
MW-2 
MW-3 
MW-4 
MW-4A 
MW-4B 
MW-4C 
MW-5 

Ground 
Elev. 

194.0 
195.3 
195.2 
194 .a 

196.8 

Max. Depth 
To Water, 

Ft . 

29.0 
30.4 
30.3 
29.8 

31 . 6 

Min. Depth 
To Water, 

Ft. 

18.0 
19.0 
19.0 
18.5 

20.8 

Well Screen Pipe 
Depth , Length, Length, 

Ft. Ft. Ft. 

40 10 32 
40 10 32 
40 10 32 
80 10 72 
50 10 42 
30 10 22 
10 5 7 
42 10 34 

Proposed well locations are shown on Plate 1, attached . These 
locations are the same as shown in our letter dated September 26, 
1988. In view of the more recent piezometric ·information, it may be 

.appropriate to move MW-2 north to about the location of B-1. 
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Our cost estimate has been reviewed and revised to reflect the 
additional wells at the down-gradient location (MW-4). This revised 
cost estimate is presented i n Appendix B. 

If you have any questions about the information presented in or 
with this letter, please call. 

JPH/dgf 

Copies Submitted: 

Sincerely, 

GRUBBS, GARNER & HOSKYN, INC. 

P. Hoskyn, 
President 

Cedar Chemical Company 
Attn: Mr. Joe Porter (3) 
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MONITORING WELL CONSTRUCTION INFORMATION 

Cedar Chemical Company possesses no documentation concerning the monitoring well design 
of the onsite wells . 
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APPENDIX C 
CURRENT NPDES PERMIT 

AND PAST ENFORCEMENT ACTIONS 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

80()1 NATIONAL DRJVE, P.O. BOX 9583 
LITTLE R.OCX. AIUCANSAS 72209 

PHONE:(.SOI )562-7444 
FAX:(501).562.o463l 

CERTIFIED MAIL: RETURN RECEIPT REQUESTED ( /f 3~ 6 'I -1 IS" ) 

Mr. John H. Miles, Jr. 
Cedar Chemical Corporation 
P.o. Box 2749 
West Helena, AR 72390 

Re: NPDES Permit No. AR0036412 

Dear Mr. Miles: 

This letter constitutes notice of the Department's final permit 
decision and a copy of the final permit is enclosed, alon9 with a 
response to comments received during the public comment per~od. 

The applicant, persons submitting written comments during the 
public comment period, and all other persons entitled to do so, may 
request an adjudicatory hearing and commission review on whether 
the decision of the Department should be revised or modified. Such 
a request shall be in the form and manner required by Section 4, Part III of Regulation No. 8. 

Sincerely, 

(j_JJ (1_~ 
Chuck C. Bennett 
Chief, Water Division 

CB :mlc 

Enclosure 
cc: U.S. EPA 
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RESPONSE TO COMMENTS 

DRAFT NPDES PERMIT 

This i s our response to the comments received on the subject draft 
NPDES permit in accordance with our regulations. 

Permit No. 

Permittee 

AR0036412 

Cedar Chemical Corporation 
P.O. Box 2749 
West Helena, AR 72390 

Draft Permit Public Notice Date : August 26, 1990 

Permit Engineer : Michael core 

ISSUE NO. 1 - In a letter dated September 11, 1990 the permittee 
requested clarification in the definition of the sampling location 
for outfall 002. The request was to define the sampling location 
as, " following the final treatment unit as it enters the pipeline 
to the Mississippi River." 

RESPONSE NO. 1 - The permit has been changed accordingly . 

ISSUE NO. 2 - The permittee has requested that the dilution series 
be changed to 100%, 10%, 1%, 0.1%, 0.003% instead of 100%, 30%, 
10%, 1%, and 0.003% • 

RESPONSE NO. 2 - The Agency concurs and the dilution series will 
be changed in the final permit. 

ISSUE and RESPONSE NO. 3 - The A9ency pursuant to re-evaluation 
and concurrence from the u.s. F1sh and Wildlife Service has added 
acute biomonitoring requirements to outfall 001. The discharges 
from this outfall consist of boiler and cooling tower blowdown, 
condensate, and stormwater runoff. It should be noted however that 
~e discharge of boiler and cooling tower blowdown and condensate 
1s normally to the treatment system and to outfall 002. 
Biomonitoring was included to assess the potential toxicity of 
these discharges prior to their entering the White River National 
Wildlife Refuge • 
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Permit number: AR0036412 

AUTHORIZATION TO DISCHARGE UNDER THE NATIONAL POLLUTANT DISCHARGE 
ELIMINATION SYSTEM AND THE ARKANSAS WATER AND AIR POLLUTION CONTROL ACT 

In accordance with the provisions of the Arkansas Water and Air Pollution 
Control Act (Act 472 of 1949, as amended, Ark. Code Ann. 8-4-101 et 
seq.), and the Clean Water Act (33 u.s . c. 1251 et seq.), 

Cedar Chemical Corporation 
24th Floor 
5100 Poplar Avenue 
Memphis, TN 38137 

is authorized to discharge from a facility located at 

Cedar Chemical Corporation 
P.O. Box 2749 
West Helena, AR 72390 

Section 14, Township 2 South, Range 4 East near West 
Helena in Phillips county. 

Outfall 001- Latitude : 34° 32' 15" North 
Longitude: goo 3g• 19" West 

Outfall 002 - Latitude : 34° 29' 43" North 
Longitude: goo 35' 46" West 

to receiving waters named: 

Outfall 001 - Industrial Park Ditch in Segment 4A of the 
White River Basin. 

Outfall 002 - Mississippi River in Segment 6B. 

in accordance with effluent limitations, monitoring requirements, and 
other conditions set forth in Parts I, II (Version 2), III, and IV 
(Version 2) hereof. 

This permit shall become effective on November 1, 1990 

This permit ~~Jd the authorization to discharge shall expire at midnight, 
October 31, 19~~. 

Sign d this 28th cJ.ay of September 1990 

. ~'Wo.\:.':':0 ::::-::::::::d!~.r__ ___ _ 
•.LUC ei"Jie =t· 

Chi.ef, Wat:er 01 vision 
Arkan~~s Departcent of Pollution Control and Ecology 
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PART I 

PERMIT REQUIREMENTS 
SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREHENTSs 
ana ltormwater runott. 

Permit number: AR0036412 
Page 1 of Part I 

OUTFALL 001 - boiler blowdown, condensate, cooling tower blowdown, 

During the period beginning on effective date and lasting through date of expiration, the permittee is authorized to dischar ge 
froa outfall aerial number 001. Such discharges shall be lLmited and monitored by the permittee as specified below: 

Effluent Characteristic 
Ma•• 

Daill Avg 

Flow * N/A 

Ch.Ucal Oxygen Demand N/A 

Oil and Greaae N/A 

Total Peaticidea N/A 

Total Chromium N/A 

Total Lead N/A 

Biomonitoring*** N/A 

* Plow muat be monitored and reported. 
** When discharging. 
*** See Part III, Other Conditions. 

Discharge 
(lba/day) 

Daill Max 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

LLmitation• Monitoring Requirements 
otnlr Unit• <•g:cify) Meaiurement Sample 

Daily ~ aill Max Frequency !IE! 
N/A N/A Once/week Instantaneous 

N/A 100 mg/1 Once/Week** Grab 

N/A 15 mg/1 once/Week** Grab 

N/A Report Once/Week•• Grab 

N/A 0.4 mg/1 Once/Week** Grab 

N/A 0.4 mg/1 Once/Week•• Grab 

N/A N/A Once/Quarter** Grab 

----------------------------------------------------------------------------------------.----------------------------------------
rhe pH ahall not be lea• than 6 . 0 atandard units nor greater than 9.0 standard units and shall be monitored once per week by grab 
•a.ple. •• 

~here ahal l be no discharge of floating solids or visible foam in other than trace amounts. 

:ample• taken in compliance with the monitoring requirements specified above shall be taken at the following location(&): 
lutfall 001. 

at the 
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PART I 

PERMIT REQUIREMENTS 
SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTSz 
wii&Witer. 

I 
Permit number : AR0036412 
Page 2 of Part I 

OUTFALL 002 - treated process, washdown, scrubber and sanitary 

During the rriod beginning on effective date and lasting through date of expiration, the permittee is authorized to discha rge 
from outfal aerial number 002 . Such discharges shall be lLmited and monitored by the permittee as specified below: 

Effluent Characteristic Discharge 
Haaa (lba/day) 

Dail~ Avg DaU~ Max 

Flow* N/A 

Biochemical Oxyyen 
O.Und ( 5-day 68 

Cheaaical Oxygen Demand 315 

Total Suapended Solids 79 

Arrlnonia - Nitrogen 10 

Phenol 0.03 

Total Chromium 0.12 

Total Lead 0.12 

Total Peaticides 0.07 

Biomonitoring** N/A 

* Flow muat be monitored and reported. 
** See Part III, other Conditione. 

N/A 

259 

455 

214 

20 

0.1 

0.24 

0.24 

0.40 

N/A 

LLmitations Monitoring Requirements 
otnlr Unite (ag:cify) Meaiurement Simple 

Daily ~ ail~ Max Frequency :!J:E! 
N/A N/A Continuous Record 

N/A N/A Once/Week 24 HR . COmposite 

N/A N/A Once/Week 24 HR . COmposite 

N/A N/A Once/Week 24 HR. COmposite 

N/A N/A Once/Week 24 HR . COmposite 

N/A N/A Once/Week 24 HR . Composite 

N/A N/A Once/Week 24 HR . Composite 

N/A N/A Once/Week 24 HR . Composite 

· N/A N/A Once/Week 24 HR. COmposite 

N/A N/A Once/Quarter 24 HR. composite 

---------------------------------------------------------------------------------------------------------------------------------
The pH ahall not be leaa than 6.0 atandard units nor greater than 9.0 atandard units and shall be monitored three tLmes per wee k 
by gzoab aample. 

rhere ahall be no discharge of floating solids or visible foam in other than trace amounts. 

3amplea taken in compliance with the monitoring requirements specified above shall be taken at the following location(&) : 
Jutfall 002, following the final treatment unit as it enters the disposal pipel i ne to the Mississippi River. 

at the 
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SECTION B. SCHEDULE OF COMPLIANCE 

Permit number: AR0036412 
Page 3 of Part I 

The permittee shall achieve compliance with the effluent limitations 
specified for discharges in accordance with the following schedule: 

Compliance is required on the effective date . 
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PART II - STANDARD CONDITIONS 
SECTION A - GENERAL CONDITIONS 

I. Olty to Coeely 
l'ht Dtflllltlft IIIUSl COIIIDIY Willi aM COIICI1110M of tillS perrmt Alty lltfllllt 
nonc01110111nu CaftSIIMa a NIIIIIOn ol tile leclefal Oeln Wlltf Act and tilt 
~runsu Water and AH PoiiUIIOII Control Act 11111 es crounds tor enlorctiMIII 
.1e110n. ror oer11111 ttfliiiiiiiiOn. rtwoatiOn 1110 lfiSSIIInte. or mootfla110n: or tor 
oental of a Dtfllltl ,_... IDOIICIIIOn. Ally valun reOORICI 1n tile reQUtriCI 

Orscnarre Momtormtlltoon Wllldlare 1n eacns of an effluent ~mttaiiOn soeahed 
'" Part I.A. shiM tonsllliltlnldeta o1 WIIIIIOn ol sue: II eHiuent hlllltiiiOn and ol 
thiS Dtlmll 

2. Pnaltles for VicMibiU .t "'-t eo..itiou 
The AtUIISIIs Watlr and ~~ Pulluoon Control Act orcmcles IIIII any omon wllo 
viOIIIIS any oro-s ol a ptn111t 1UU1G 1111C1er tnt Act SIIIU bt tllllty of I 
m!SIItmanor and u110n con~ ..,_, 111111 bt suoteC11D 1111pnsontlllnt tor noc 
morttllanone Ill year.onlnoiiiOC .oretllln ten tiiOUSinddolllrs ISIOJlOOlor 
by both sucn hne 1110 1moresonllltlll lor eacn Clly o1 sucn VIOiltiOn. Ally oerson wiiO 

VIOIIIIS any DfOliSIOI'I oil OtrwlltiSiuecl unclef tilt Act may IISo be su0tect 1D CIWII 

DtNny 1n sucn amount IS till court 111111 hnd IIIOfOONII. not 110 tltltd hwe 
tiiOUSind dollars ($5.000) lor uc11 day o1 sucll YloiaiiOn. The fact t11at any sucn 
viOIIbon lilly consbtlltll "''*-- sllaM not bt 1 blr to the Nlfltllllnce of 
sucn ovllaCIIOn 

3. ,.,... Adioll 
Th1s oermrt may be mod1hed. rewMd and retUUICI. or teiiiiiMted lor Clll$t 

1ncludrnc. but not ~~~~- 110. tilt ICIIIDwwlc: 
" V.ollbon olany l!nM or cOnditionS o1 tillS oermrt or 
b Obt11n1nt tn1s oermrt by mrsreoresentatiOn or 1111ure 10 disclose fully 111 

relevant facts: or 

C ~ Cfllllllt Ill any CondfiiOIIS IIIII IIQUiftS tltllef 1 IIIIIOOflfY or lltflllllltnt 
reGuctJon or fiiiiiiNIIIOn o1 tile 1UIIIonltd diSclllrre: or 

d. A deltri!IIMIIOII IIIII tile Otfllllftld KIMty tncllllttrs IIUIIIIn llelltll Of tilt 
tll'flronment 11111 can only be rqulllld to acceouble leWis by oermrt 
modlfiQIIOn Of tefi!IIMIIOn. 

e. r •!lute o1 t11e lllf1lllltlt 10 COIICIIy 111111 t11e llfOIISIOII1 o1 AOPC£ Reculallon No. 
9 ll'tnN!Ieeslu IIQIII1d by condlllon II A. I 0 lleretn. 

The hllrll ola requal Dy till oen-1111 * 1 Dlfllllt IIIOCIIfiaiiOn. moatlllllnd 
rfiSSUIIICt, or ~ or a nothcltlon o1 DlanMG clllrnres • antiCIIIIIId 
IIOIICOI'IIOUnce. does nat my any lllfllllt COIIOIIIOII. 

4. ToDCPwllnllts 
Nohnlllsllncllnll'lrt II.A.l. 1fany IODC effluent stlndanlor ~ findudllll 
any sclledult ol c••nce SOICiflld • suc11 ttlluent Sllndanl Of llfOIIIbltlonliS 
PIDIIIUIIIIICI Under llqulallon No. 2. IS lllltnded flltUIIIIOn eSIIIIksiiMII WJitf 

QUI~ standaros tor surface waltfS al tilt Staat o1 Arkansasl or Sec11011307111 ol 
!tit Clean Water Act lot IIIIIIC IICIIIutant wiiiCIIIS Dmlftl Millie CIISclllflllnd IIIII 
5UndiiCI Of Ofllllltlrtlon IS llllfl S1niiiiM 111111 any illlltatllllllfl tile DQIIutlnt Mlltld 

oermn. tllrs Dtflllll wll be IIIIOiflld Of reWIIId and fllssued 111 confllfllllll till 
IOIIC eHtuent SIIIIOIICIS Of ~ and tile .. fllllftle SO noohiCI. 

rhe oerm1nee shad comoty Wltll tftlllent standards or pron1111t1ons tstallkslled 
unoer Rqllllbon No. 2 !Arkansas Wlllf Qua~ SUndaiCis). as alllltldld. or 
Section 307111 ol till Cull Wltlr Act .. IODC llllluUnts Wltflln tile •llllllfftldod 
'"tile rqullboM tlllt estiiiiiSII"'-.. lllllnts Of orotllblllons. ewen II tile Dlflllll 
fills nat yet been lllldlhiCIIO IIICOrllafl. tile reQUIIernent. 

5. Ciwll ... en ..... liUility 
Eaceot n llf...oiCI • Dlfllll COIIII*Ms on ·11JPIUIIII.. tPirt II 8.4.a.). and 
··uOWtS·· !Pirt 11.8.5.b.l. not1111111111111S ..,,_ 111111 be constrllld 10 rt11twt till 
penllltlet lr~a~ ollli lltfiiiMS * riiiiCIMICI*i«a. Alty lalse or maltnllly 
mrsteldlnl rtomentltlon or cone nl•• nt of lllfonllatllll rtc~~~~f1d 10 bt reoortld 
by tilt DfOliSIOIIS ol tills tllf1lllt Of lllllkalllt stlat and ttdtnl SIIMIS Of 

rqullllonS wliiCh dtleats tile f'tllllltlry IIUIIIISIS ol tilt Dlflllll may Sulltlct tile 

pem~~ttee 10 cnllllllll ~~~~~ IIUf'lllllll 10 the Arkansas Wlltf and A.r 
Pollwon Contrat Act lAd 4n of tMt.u ......... ,. 

6. Oil and llulrMis s.HIMa UMility 
Notllm11n tllrs Dlflllllllllll Ill ~ to oroctudt tile rnSIIIUbon ol '"' 1e1J1 
ac:llon • rtllewe t11t .,.,...... .,.. .., mooe .... bti. ubllltlts. • ""'*" • 
1011ttll tile Dlflllllltt rs Of may lllsuotld uncllr SKtlon 311 of the Clean Wlatr Act 

7. State ""' 

• 
Naelllflllll tillS oenMIIIIII Ill~ to oroctudt tilt 111S11tUbon ol any llpl 
ICtJOn or rt11ewt tilt ..,...... "- .., fiSOIIIIIDiJIIIs. ublllws. • lllftllllll 
ntlllksllld our-~ 10 any • ..,.... Slatl law or rttu11t1111 undlr lutllonty 
pmeMG by Slcllon 510 ol tile 0.. Wallf Act 

I. P,.,.ny liiMI 
The IUIIIIa ol IIIII tllf1lllt ._ lilt Clft'IIIY NY DrllllftY fllllts al any urt. Willy 

udUSiwt ormlelft. • o. • • ....,. lltf """" to orm• llfllllftY • any 
1ft-II__. ...... _ _,_. I til ftlllnl. Slaelw Ileal llww ,....._. 

V£1$10. 2 

L-------------------~--
-----~-

' · See •Mr 
fht pmiSIIIfiS ol t11rs Olf1UIIIare sewralllt. H an• oro,._ ol tllcs .. ""''· or tile 

1pg~~ca11011 olany or- ol tillS oer1111t to any tllcumsunce. IS lltklrnvalld. tile 
afllllltl•lor sutll pniWISIIIIS Ill otlltf tlfCUmstlnctS.Ind tile ltlllllndtf ol thiS 

ptnblll siiiiiiiiC lit llf«1ed tlltftOY . 

10. Ptfwt FilS 
fht Cltfllllftll snal CDIIIOIY wrtll 1M IOOIICJOit Dtflllll lee I!QUirtiMIIIS lot 

. wiiiiWIItf diSC IIIII' oermtts IS descnbiCI1n AOPCE Reclllllllll No. 91Rttull11011 
lor tilt Fee SY$11111 lor EnVIronrnental Permllsl. F11lutt to orlfiiDIIY remrt ~~ 
I!QUIM lies Sllall be lfOIIIIOS lor tile Olrtetor to lntblleKtlllfl 10 ltrllllfiiW tillS 
permit undet tile pr.-.s ol40 CfR 122.64 IIIII 124 51dl. as adOCIIed Ill AllPCE 
RfluiiiiOn No. 6. and tile l)rOVISIOM ol AOPCE Rttullbon No. 8 

SECTION 8- OPERATION AND MAINTENANCE OF 
POLLUTION CONTROLS 

I. PIOIIIf OperiU. ....... _ 

' · The lltf$llltllt snail at all 111e1ts orooerty oomte1nd ..utn all~ and 
Syslllll ol trt.-c IIIII eontral lind rllalld I~ wllltll lit 
111$1111111 Of used by tilt lllfllllftiiiiO achltwt COIIIDI!IIICIWIIII tile conditions 
ot tillS lllflllll Plooer llltfllllll 1110 ma1ntenante abo 1ntlulln ICMQ\II• 

laborllllfY COIItrols IIIII IPCWION• QUibty ISSUrtnct llfOCidum. llus 
proVISIIII reQIIIIft tile ooeratllll ol blc kuo Of aulllllly taalllees Of sllllilr 
s ys1e111S wiiiCII lfl lnstallld by I perlbllftlt only 1111111 1111 ICitfiiiOn IS 
niCISDry IIIIKIIIIWI COIUIOIIIIICI 111111 till cOIICit1IOM of 1111 OlfM. 

b. The Olfl$lll1llt Sfllll priWide Ill IGIQUI • ...,. ... S11tf wlllell IS duly 
QUI~I.:t 10 carry out ooeratlllfl. lllllllllnlllc:tand trnlllllfunc11onl realllfiCI 
to WISUit cornOIIIIICI Willi tilt conditions ollllls oerwt 

2. ...... Malt If IIMco lit I .,.._ 

It Slllll not be I Cllftml lor lllfiWIIftlt IIIII tnlorttrellllt ICtllll Ifill II would lll'ft 
~~ten necessary to 111111 Of f1duct the Dtflllltted KIMIY 1ft oiCitf 10 ma1nta1n 
tomOIIInct .. .,. till condrtllns ol tilts .. 111111. Uoon riCiutaoll.lall. or failure o1 
1110 trutmene facility, till lltf ..... Slllll. 110 tile n• RK1IIIfY 10 ......... 
COIUIOfiiiiCI 111111 liS llefb$lll control cndUCIIOn llf dadllftls W - until tile 
IIC:Ikty IS miOfld Of llllrUM ....._ ol lrUtlbllnt IS llfW'IIIId. Tills ,.. ..... Ill 
aDOIIft,lol tala. wlltft tM DIWIIY SOUIU oloower llrtllt trtltllllbl tac..-, IS 
rlducld. rs 1111. or alllrna• oower sulloty tails. 

l. lilly .. llltiptl 
Tile .. ,...._ SIIIIIIIM ai1U111111111 stt•IO _,. ......... lftYMclllrl' 
1n ¥1111'*' If Illes 0tn11t wlllcll 1111 ltiSIIfllblt IIUIIIIold II adwnely aHKtlnt 
human 11e11t11 Of tile enwonmtnt. 

4. .,.II .t T,..._. fldlities 
i . BYIIIU not taCIIIIInlllftiiCIIIOn. l'1lt perllllftft ""'allow '"Y IIYOIU 1D occur 

wt11e11 dOn flOC ca.,. ttflllttlt •11111111ons 111 be taclldld. but lillY If rt also es 
lot eut~~t~~l JNintlrllnct to assure eHICitnt Olllfltllll. Thne bylllsses 111 
not su11t1ct 10 1111 1111MS1111 ol Plrt II.B. 4.b. 1nd 4 c. 

b Naoct 
Ill AntiCIOIIICI byOiss.lf tilt oormrttte knowslfl ICIWIIIUof till neiCI tor. 

bYPiss. 1t Slllll S~DM onor nota. ~ IIOUJOII. at 111st 1011 om 11etort 
tile diiO ol tilt byOISS. 

121 UnlntiCIOitld byoas. Tht perlbllftlt still sulllllt IIOCICI ol an 
unaniiCIOIIId bypns IS realllfld '" Part li.0.6t24-llour IIOCICI). 

c. Prollltldlon ol bYOISS. 
111 BYPISS 11 orotllbltld and till Dlrte1Df may taM .,..ce ... t ICtllll 

1ptMt I Dtf$bllftll .. bYOISL unleSS: 
Ill 8y11111 was 11111¥11dalllt 10 orewentlols alllfe. 111f11UllllfUfY, 

or .,.,. orootrty dalllll'; 
1111 Tllefw wrw no lt1SIIIIo atatrnatnres 10 tilt bftiiiL sucfl as tile 

use o1 au ... ry truteeltnt tacdlbti. rlttlltllll al ulltrtllld 
..... • IUIIIIIIOnaiiCI ounna 111115111 lllf1llb al IQUiplllftt 
d ...... ThiS Condition IS flOC SIIIIMd 111111 ..,...._could 
llawt IMUIIIclldtQUIII biCkUO !QUiplbllftt II orlwtflll bYOISS 
wllldiiCCllmd dunllllllllllll OlfiiCIS .,.._... ...... 
Of ....,....,. lllllllltllnCr. and 

lei The l)tf1UIIttlt subleiiCIId noiJCIS IS rtQUifld by Plrt 11.8.4 b. 
121 The Dlrodllf NY...,... u .-aoeiiiiiiYOISL altar c:..-..1111 1b 

acltlne oltlctl. If tilt dnCtllf .....,._ IIIII II ........ .,.,.. 
ClldOinS 1111111 ..... Ill,.., 11.8.4 c.Ul . 

5. U,lllC....... 
a. Elltct al111 uOIIl All .-cOMIUMIS an affinnatwt dtfiMI 1111 111 ICtllll 

broupt llr 11011C I II Ia .. sutll IICIIfloiiiY 1111111 .... tfiiiiMl 
._....II tilt 1- 1 II l'lrt II.Ul. ol .. --.. .._HI 
deWi lt .......... , ... ,.... .. ~--· ., 
--~"................... •liTIIII ' __ ..._. ............ 
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b. ColldllaD ~~~teU~ry ... ·-·-· ... ,.,.,..... ........... 
eSUIIIIslllfte •llnlnw c11ttt1se o1 111111t WI ~•.llnllfl prvoeny 
SlcneG. coneem.-- OOifltlfttlap. or Gdlef retewnt l'flcllllet!Nt 

(I) An uoset occumd tnd IIIII tilt l)efllllftle an Identity tilt SIIICIIIC 
ausels)ol the uoset 

!2l The Del1lllftld llallty was at tilt 11n1e bene PfOCIIIIY ooeraiiCI: 
(3) I he Dermt!IH SUIIrrllfted nollte otllle UD1ft IS ltQIIIIeG by Pan 11.0.6 .• 

lncl 
(4) IIH! l)l!riii!Ret! COIIIOiled With an, rtmeOIII IIII!ISUrn reQUired b' Part 

11 8.3 
t . Burden ol Clfool. In any tnl~ proceedllll the Plflllrtlll steamt ID 

estllllnll the occurret~e~ o1 an uoset his the bllreleft ol prool. 

6 . ....... S.S1Uca 
Sohds. sludtn. hllef backwaSh. or other DOihrtlnts removed tn tile count ol 
trutmlnt or control ol wt1111wtllf'S WI be d!SOOSIO oltn a Nnlllf SUCII u lD 
prewnt any D011utantl111111 sucllllllttnlls froM "*""" tile wallf'S ol 1111 SUit. 
Wntttn toorMIIor SIICh diSIIOSIIIIIUSI be oiiCJIIIIO lrorn 1M AOPCt 

1. Po.r flil .. 
fhe Delllllftft IS reSOCIMible lor matnlllftlllladeOUIIt SllfllllrdS to llftftlllthe 
d!Khlrp ol unueatecl or •nadequallly truiiO walliS dulllll etectncll IIOW'f 
failure et111er by rnut11 ol alttma• IIDWif sources. standby pneraton. or 
relltiiiiOII ollllldequallly truiiCI effluent. 

SECTION C- MONITORING AND RECORDS 
I. ll,....lltiwSI..-. 

SlmOies and masurtllltiiiS llktn IS ltQUifld herein shiM be reomeiiiiiiW ol 
the WOIUIIIt ano nann of 1M mOMOrtd GISCIII!If aunftl thl tnllrt IIIOIII10fllll 
peral. All samotts snail bell IIIII at 1111'""'*""1 PQIIIIS soeaflld 11'1 1M oetlllll 
1nc1. unltssotllennse sDICdlld. btfort tllttlftutnl fC11M or rscl!lutld lly tny OCIIer 
•utestralll. body of Wlttr. or SUIIStanct. MorlrtonniiiQints slllllllllt be c:hanlld 
wtiiiOUIIIOCitlcaiiOII to anclthe 101110¥11 of 1111 Director. lnttrlllltllnt dnclllraa 
shall be -*'d. 

2. Aw.....,._ts 
o\tlllnlllnl• no. tlltiSIIrtllltlt e1twas and 111ttllods cOftSISIIIIt Wltll ICCt01Id 
SCIIIItlhc llfiCIICIS slllll Ill setldld IIIII 111111 II 111SUrt tilt 1CC11rtCY and 
reilltlllrty of llltiSUrlllllllts olthe ..,_ of --.red ddCIII,..S. flit dniCes 

slllll Ill Instilled. caltllnlld and llllllltllllld to IIISUrt 1111 1CXU11CY ol 1111 
fiiUSinl'lltftllrt COIISISIItll - lilt ICCII*d taiiii*Y oltllltlyllltf cltwa. 
Onlcts Sllldld IIIII becaOIIIII tf -....1101n .0 11111.-Cit'Mtlllaf 
less 111111 !_1m. lrOIII 11'111 ddCtlar.. IIIII .....,.._ 1111 111111 at tiOICtld 
ddiCIIIfp ..._., IIIII Shill be...._. 11 IIIIIIIOIIIIorii'IC poii'IC II lilt daclllrp. 

]. llollltlnlll PYoudtlm 
MoniiDnfll must be tOIIIIUCIICI KCOfdiiiiiO tell DrOCtdurtS aiiOrtlfld undlf ~ 
CFR Pan 136. untess Othlr test IIIOCtdurtS hiW t1etn soectfltd 111 tillS Olfllll The 
oernwtlll slllll talltwlll and OtftOnn lllllllltlllnct IIIOCtOIWIS 011 Ill __,.. 
'IIG IIIIIYIItlf IIISII\IIIItiiiiMII lllll1itfYIIS lrtQutnt tftOUIII•IIISIIrt ICCUIICY ol 
measurtmtnts and slllll msure 111111111111 caitllrlllon 1nd mtllltllllfiCIItlmiiiS 
••II be conducted. An adaOIIIII anatytlal auaill contnll DrOifllll. •ncludll'll 1111 
'nalysrs of suffiCitlll SIIIIGirdS. SOtkls. and duOIICIII SlftiOIIS ID - tilt 
KCU~tcy olall rtQIIrtd analytiCal resutts 111111 beiiiiWIIIIId 1ly tilt .,.,... or 
dn&~~~IICI ~llltfCIIIIIIIoriWy. AI 1 ......_., SOtia and dUOitCI• SMIOIIS 
'" ID belllliylld .. tm. of lilt SUitiiL 

4. I'HIItin tor r....,.. 
The Arkansas Wlltf and Air Pollubon Control Act prOVIdes IIIII any oenon wt10 
lalsdlls. IIII'IOin Witt!. or '-"'llf l'llldtn IIIICCuratl. any IIIOIIItDnfll ClmCe or 
metiiOd IIQIIIIICL .. lie ftllllltillllll UIIOtr tilt Act Shill be • ..., ol • llllldt-· 
'nd UDOII COIIWICIIOIII!IIrtll shill Ill SUIIIICI. llllllfiSIII'IIIItl for llllt - INn 
one Ill YIM or a hnt ol not Mort INn ttniiiOUSind dollan ISlO.OOOiorlly 1lalll 
sucll hnt andiiiiOI1SOIIIIttll 

5 . ............... ....... 
Monrtonn1 mutts must Ill reOIIflld on • Olscllarp ~~~~ Aeoon IOMRIIornl 
!EPA No. 3J20.1). """"'- trt rtQUIIIII 10 11!1 Of10I1IIItd DMR Ionas DrOIIIIId 
by ADf'CL u*tl SOtCifiC llf'lftlll llllllonla- to 11!1 OCIIer .......... IDnas II 
o11tatn1c1 f111111 AOt'CE. Morlltorlnt mullS ollllll'llll dunftl tilt llfiWIUS Cllttldlr 
111011111 shill be..-Nid IIICL rt0111111 • 1 OMR loniiOOIIIIIIrilll 110 IIWtlllll 
1111 25111 day ol tilt - ........... _.,.... rtOOf1llll oenad .. btpl"' Ill 
etfKDw cia• ol 1111 Olfllll Ducllatt COlitiS II DMR's •11*1 and ctr1lltltl IS 
reQIIred by Pan II d.ll and all Oilier reoorts reQUired by l'ln II.D. IAtoonlnc 
AtQ-ISI. shlllll s.-... to 1111 Olrtctor II tilt lollolllllllddrta: 

IMdDr 
ARansas OtotiWIIt II NuiiOII 

Contnll ... Ecoloo 
1001 Nllllnal Onw 
p 0. IIOJ 9513 • I.JIIIt Rack. AR 72219 

II..,_...-...... ......_, llcllillll ......... aMI• ....,_lit 
,...lnclllldllll" lilt c-.a......, .... liiCIIIIIII "' .. IIMI. 

Vll$101 2 

",..... .. ,,l ... llfllll,...... 
11 1111 ~ llllliiWS any DOIIutant "*' ''""""' INn reQUIAd by IIIII 
peniiii.IISIIIIIISt DfiiCtdiWIS aDCW.-t under ~ CfR 136 or as soeaheo'" this 
oerlllll 1111 mutts ol tills ~ Shall be tncluoed Ill 1111 CIICIIIIIIOII IIIG 
reporW~~af .. c11t1 sutlllrllld 11'1 1111 DMR. SutiiiiiCIUSIIIII'IQUIIICY $IIIII also lie 

•ndlciiiCI • 1111 DMR 
7 . ....... lie .... 

The lllflllll'll Slllll rtllln rKOfdS ol all monuortftl mtorNbon. tnclud•nc all 
c:allllriiiOII ano IIIMfttltllnu records and all Olltllllll Sino c:nart retorOIIIICS tor 
tortiiiiiiiUI -*"IC IIISiriiiMIIIIIIOn. LOCIII\ ol aM leoorh teQuncl b' thiS 
oef1llll alld records old dati useclto cornCMett the aOOIItiMnlor tills oer11111. lor 
a penea o1 at 11111 3 yan tr0111 1111 date of the saftlllle. IIIUSUftrnelll. reoort or 
IDCJIICIIIOII. Thrs oerlllll ruy lie tatelldtd by reQuest ol tilt D11tt101 at an' lllllt. 

I . lllcoM c:.-ts 
Alcolfs and ftlllllllnlllllllonniiiOII Shill •nclucll: 
1. The c~a•. tuctllilet. 111111 andlllttiiOIIS ol samDIIfll or llltiSIIftmefiiS,and 

pmtMhll lllld. If any; 
b. The IIICI!w:!UIIIsl wllo Otl1orflltd the samotent or llltaWftlllt!IIS: 
c:. The da•tsl analytls wtt lornlld: 
d. The lftd_,lllllsl wllo CllflOrNG the analyses: 
e. The _,... ~ or lllldlolls useo: and 
t. The .....,.-nts tnd mullS of SIICII analyttS. 

9. IIISfldlll ... b1rJ 
The oer"""" shill allow tile Director. or an 111t11onztd IICifftiiiCUW. uoon tilt 
prtltlllatllll ol credllllllls lnd tllfllf dotumelltlll lillY bef'IQIIIIICL by .... to: 
a. Enttr "'*' 1111 ..,_.., ..,._, wt1m • ,.......llc*'Y or Khl't IS 

localld or c0111111t11d. or Wftlft recoros must Ill • Ullcllf 1111 COIIOriiOIIS ol 
thiSoenM: 

b. Haw ttaSS to and ClJCIY, at reasonable llfllll. any IICIIILS lllltlllllst lie lleOt ""*' 1111 condiMnS .. tillS ..,. 
c.. tnsoect at ,..,......llll'leS any fames. 10111.-nt .....,.. -*"" 

and Cllltl'li ............,, pndiCts. or.,......,....... ori'IQWeG ulllltf 

tillS 111f1111t IIIII 
d. s. ... IIISOICt or -'Of at rtn0111blt !111ft. tor lilt OWIIIIItS II ISSIIfllll 

oer..c CGIIIOIIIIICI or as ....._ autllonltll 11'1 1111 Ou• .., Ad. and 
sullstiiUS or 111,_., at any laUIIGII. 

SECTION 0- REPORTING R£QUIR£11ENTS 
1. ,.... Cltllltl 

flit ...,-IMIIIIW-.11111 or1w:1t Dllnsand SOIC!k.._ti .. OirtcW 
for ,..,.. Mil aDCifiWionor • lilY DIIIIIIICI Dftysal...,. .. •ldd*IIIS to 
tilt Otflllll'ld flaiiY. NoiiCt IS ltQUired only wlltll: 

for......WDI......,. 
1. The tlttrllllll • lddrtllllto I lllflllll'td IIClllty mty ~~~~~- olllt cnttnl 

for dtllf-11--a faciMy 111 new tourealll ~ CfR r.n 122.ml. 
b. The...,.._ or lddtiiDn could lltftllantly tlllllll llllllllln or II'ICIU1t tilt 

qlllllltY II [lllluiiiiiS IIIICIIIIIICf. Tllllllllht.IMII ..... ---wllcll 
art 5.-ct ntttlllf • lftllllllt MIIIIIOM 1ft 1111 _. lltf • IIOiflaiiOII 
,.......... undtr 40 CfR ,.., 122.42111Ul. 

For POlW DIIICMipa: 
c. Ally cJ111111 • .. facility dtSdlarll jllcluddl& .. .. j - II lilY .. 

tourea or ~~tllllaM ciiKIIIrtt or Slllllficalll CJIMIIII • tilt QUIIItllY or 
quality at tlltlllll dtldiiiJII ol oollullnts) mus& be,_.. tllle..,....... 
llltlllnlY· 1ft 11G Cltlllt lilY lltW CIIWIICIIOIIS.I~ 111111.. tlllllflcaM 
cfiiiiiiS • 111HIIItll QUiiltY..,....... IIIII .. CIUit ,._ tl lit tttluent 
............. lltrtlll. 

2. ~II II llllft 
The..,.,.. slllfiiiiW ldniiCIIIOIICIIOlllt OlrtcW at lilY ..... cUIIIIS Ill 
tilt lllf1IIIIIJd tdly • ldniiY IIIICII lillY mutt 1ft ~-ACI 111111 Olfllll 
IIQIIIrt-. 

l. ,,...... __ ....._ 
The--llilllllrl tlltrlblttotny~tlttlltlltlf ..... lll ___ ,,.. 

Oir'ICIDf lillY,...,. Ftd tic..,. or ,... ... IIIII ,_" .. '*""'to 
cllllllt .. ,_at .. ,_,-Md IIICIIOOII. Slldl ... i .... -llll U 
,.., be ...., undtrllt Ad. 

4 . ............. .......................................... ~. 
P1rt ILC.5. ~ OilcUfll ......... RtlltiU _,. ........ ,_ ................................. 

5. C f ' I~ 
Rt11£1Utl 1' IICI·- If ...... . ..., .............. .... 
.. Iiiii ~-_, 11 11_..... .... ,._. ... ,. .................................... ,., ...... .. ___ ......... _.. .. .... ... .......... ~ .......... -~ 

L----------------------- --~-
___ ,___ __ 
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5.r....,.._.._....,. 
1. Thtlltflllltlee siiMI rtoort any ~net wiiiCIIIIIIY tndallltf 11111111 or 

tne en--Ill Any ..,..,__ slid be prowled on11y Wltlllft 24 hours 
lrorn the t~~~~ellle DtfWitlt '*-s nwe o1 till cllaiiiiSUIICIS. A wnlltn 

subnlmlon shiM also be III'D'IIdld Wltlllll S dlys o1 1M 111111 the pem~~tlle 
becomes aware ol tile aJtlllMllnces. The wnntn SUOiftiSIIOII shiM conwn 
tne tOIIowlnelniOfiiiiiiOII: 

!11 1 destnDIIOn ol tile IIOIIQII!Oillnct and Its ause.: 
(2l the petlOd oiiiOIICIIIIIIIUnct. 1nctucl1111 euct dai!S and tunes. and II 

U1e nontOIIIDUnct IllS not betfl correctld. the 1110tllll-' 111111 rt IS 
upeaed ta cononur. and 

(Jl steos a~ or llllnllecllll reduce. ellnw~~te 1nd oment reoccutrenct 
ot 1tte nonaii!IDUIItl. 

b. I he lollowtne snaH be Included u 1nlorma11011 whiCh must be reported wttlltn 

24 hours: 
Ul Any unanDCIOitld byiJISS wtlclltl!Ctlds any rlftuent IIIMIIIIII 111 the 

Ptfllllt 
(2) My upset wiNch eaceeds any eftluent hlllltiiiOIIIII tile perm¢ and 
(3) V"IOIIIIOn ol 1 maa111111111 c1a•y dtSChlrre hlllft.IIIOII tor any of tile 

pollutants ~Uid by the Dirtclllr 111 flirt Ill ofltlt oennrt ID be IICIOftld 
Wltlllll 24 lloun. 

c. The OtrteiOf may WIM tilt wntt1t1 rtoort on a a..O,-aa baSIS II 1t1t Ofll 
report nu been I1CIMd Wltlllll 24 hours. 

7. Otlllf .._..... .... 

The permtll!t snau reoort IIIIIISIInca olnonto~~~Dillnct not reD01110 undtf flirt 
11.0.4. 5. and 6. at 1M o. _..,.,., rti*U art SUOINtlld. The reoom slllll 
contain tile 1nf0fllllbonllslld at flirt 11.0.6. 

I . Cllalltta11 Disclllrp ol ToiiC s..u- tor ltMIItnll Dildlltlln 
Tht oerrnmee snau nooty 1111 lllrtt111f as s.. as ht/ w ~ or IllS reaon 111 
belltw: 
a. That any actmty hu occumcl or Will occw w111c11 would mull '" tilt 

diSC hi 'I'. Ill I routine Of lrtQUtftt bns. ol lilY tDIIC DGilulallt IIIIICIIIS not 
hlllll!d 1n the penlllt. 11 that diSCIIIret will eactt<l the hiChest of the 
"IIOCiflcaiiOII lhels" clacnbld 11 40 CFR hrt 122.421111211q FR 141 Sl Acini 
1913. as llllllldld at 49 fR 31046. ...... 26. 1914~ 

b. That any lttlwrty has OCCIIf1ICI • Will occw whltfl would IISUit • lilY 
cllsclllflt, on I 11011_.. W """-"' IIIIlS. ola IDIIC poiiiiUllt wiiiCIIIS 
not hlllltld '" lilt Dtrlllll d that dlliCIIItJt ..., tJUed tilt lltlllat ol tilt 
"IIOCIIa•lhels"dettnbedii40CFRhrt 122.421111211qFR 141S3.Aonl 
L 191l.as lllltlldld at 49 fR 31046. S..... 26. 19141. 

' · o.ty Ill ,..,. ........ 
The perrnrttet sllall lllflllsll to lilt OirtCIOf. wttllln a reasonable IHM. any 
1nlor111111011 Wlllth the OtreciOf may rtQualiD dettnntne wnetlltr cause tliStS lor 
modllylne. reWOilnl lnd rtiSSUIIIC. Of ttfftMIIIIII tills pefllllt. Of to dtltflllnt 
comOIIIIICI With tillS lllf1llll Tilt llll'lllltlll slllllalso lllmiSII to tilt OnciOf. U0011 
reqUtsl C40its ot reconls reQIInd Ill be 11eo1 by tills Dtrlllll lntonNIIOII sllall be 
sullllktled 111 llle lonn. 1111-. 1nc1 a. In• rtQ.-c1 by tilt Otrtctof. 

10. Oyty to ...,., 

II 111e perrnntft Wlsllts to COIIUIIUI Ill actmty fiiUII-' by tillS Ottlllll lltltt tile 

tiiiiiiiiOII dall ol tillS lltf1llll tilt oef1llllllt lllllt IPOIY tor and oOCIIII I new 
perlllll The tomllittlllllllltll- 111111 be -....edit lustliOdlya ...... 1M 
UIJifiiiOII dill ol tills tlllllll The OiiiCtllr ... , crant Dtf1IIIS1IOII 111 suiNIIt an 
•OiiiCitJon ltss 111111 110 dayslllldftnct but 110 liter 111111 tilt 111111111 tllllfiiiOII 
elite. CorrtiiiUIIIon ol IIOifllll ,.,...... slllll be COWf1lld l)y lltlilllolls IJflllul· 
pted "' AOI'CE Rquletaon Mo. 6. 

1L Sipltwylle.....-
AI IDOIICIIIOIIS. 1t00f1S Of ....... llllllllnld 1D tilt OtiiCtDr slllll be Sllftld 
and cer11hed. 
I . All IJff1lllt IDOIIciiiOIIS 111111 be SIIMd IS follows: 

Vfl~ll'll' 

(1) For ICOfiiOflbon: by I fiSIIOIItltlll tofOOIIII otf1ctr. For tile IIUfiiOII 

of tillS sedlon. 1 rt11101111011 CltliOflll olficet IIIIIM: 

•1 A f)rtSidtiiC. _,.,, trmum. or ~ ol tilt 
COIIIOfiiiOII 111 Chlf111 ot 1 OMCJllllllustness lullc:tlon. or any 
Oilier ,.,_. will ,.,... Slllllilt fiCiiCY Of dec I 11 ..... 

luiiCIIOns tor 1111 CW110f1•: or 
(nl the 111111111' ol one or more 1111nutactun111. productiOn. or 

ooerHIII ..... ....,..IIIOrt 111111250 ..,_ •Ill-. 
.,._ ..... Sills • Ullllldlllns ........ $25 llllllion "' 
second CIUIIW 1910dallanl. rf 1""*-Y Ill IIIII docullltfttlllll 
beeft lllllillld Wdltltltlll ttlNIIIIIIIIf IIICCOr'data Mill 
tofOOIIII &neld-. 

!21 Fora 1111111111111. W soli DrOOI.IIIIIIIio; by 1 etntr11 f)lltlllf or IN 

11110111tDf. r~··· . 
~---------------------------------------------

131 For 1IIUIIICIOiitY. Slltt. Ftdenl.w -.IIUIIIIc a.-cy: by tttlllr 1 
pnnaoai ...W.. olbc:tf Of nnune tiiCtld lltclll For IIUfiiOIIS of 
tillS lotCIIOII. I pniiQOII ta.tCIMI olficet .. I ftdeniii'IICY llldudts: 
~I tilt cllllf tiiiCIIIM ellar ol tilt tii'ICY. or 

fu) A .._ ,_.,. elfar llnlle rtU I I U ty lor tilt nmll 
00111110111 ... pniiCIOII,...,.. .... ol tilt llfiiCY. 

b. All reports rtQUiftd by tile 11t111111 and 0t11tr mlor111111011 muesteO by tile 
Olttctllr siiiM be 1111*1 by I penon CltscnOIIIIOOW Of by I duty IUIIIOnlld 

reomtlltiiiM ol IIIII pmoll. A penon IS I duly ludlonDd ~lliDW'I 
OIWy lf: 

(II The autiiOnDIIOIIIS made Ill wn11111 by I penon descnllld allow. 

(21 The autllonDbon soecrfled trt!ltr an •ndMiull or • oonon hlvtlll 
riii)OIIIIDilty lor tilt owrall 01111111011 ol tile fllllllllld lat1llty or 
1t11Witf. sucll utile DOSIIIOII ol Olant 1111111111'. ooeratDr ola wtllwa 
wtll held. wpellllltlldent. Of DG1111011 oiiQIIMIIftt ~- (A 

duly autiiONICI IIOftSIIIIIIM lillY lila a. llllllr anall*lllldmdual 
or any 1ndmdual OCCUIIYIIII I named DOS*IIII: lnd 

(3) The wntten allti!OnUIIOII 11 sullmrttld Ill tilt Onctof. 
c. Ccr11heall0n. Any penon IICIII"I I docvmtnt undtftllls-=on shiM IIIIM ltlt 

, ..... tanlfaiiOII: 

"I certify undtf penalty olllw IIIII tills doc.,....., tllllldllriellts wert 

Prtfllrtd under my drrttiiOII or suoem11011 '" ICCOI'dllltl 111111 1 sys11m 
dtslll*l tD ISSUrt IIIII Quallflld penoMtiiQIItfty ptlltf and tnluallltlt 
tnlonnatiOII SUOIIdld. 811111 on lllf IIICIIIIIY ol tilt ,.._, or penons Will 

n~~na11 1111 ,..._ • 111011 penons dnclf ~ 1or ptlltnllc t11t 
1nltnut1011. tilt........._ SIDnltlld 11. ID tilt t1tst .. •Y knowltdll and 
lltlllf. true. ICCutlle. and COfnOitll. I 1111 IWirt IIIII tlltrt Ill lllfltliCint 
penallltS tor sutllllltlllllllbl111101111111011. 1ndudllll tilt OOSSIOIIitY ol hne and 
lfiilll•-.t tor kiiCiwlll WIGIIIIOIIS." 

1Z. ._,l,ility If -.rtl 
EJttDt IOf data dttlnllmld to be conllcltntlal undtf 40 CfR hrt 2 and Rtevi~IIOII 
6. aH rtportS ortfllrtd Ill ICCOfCIIIICt wtlll tile lenni ol tillS lllflllll Shill be 
n.Ublllor 0111111c tnSCIICIIOII II tilt olfiCtS ol tilt Otol,_ If f'ollullon Colltrol 
and WloCJ. As rtQtMd by tilt Racuilllons. tilt - lllilddnss ol111y pemt 
1fllllalt Of pen!llttet. penlll aOOIICatiOftS. ,.,... llld tfllleM dati shiM not be 
cantldtrlll COIIhde ..... 

11. .......... fllslficatilll"....,. 
The Arbnsas Air and Wallf PaffutMIII Control Ad llfl'ldlllllal any penon •110 

u.w..ctY •• any falsi sa...._ '""'""11011. • c.f1lfltiiiiOn 111 1ny 
......... rttlfd. rtOOfl 01111 • Ollltf doc- ..... reQWtd Ia be 
lllltlltllllld llldtf tills ptf1lllt sllllf be SUII!Ktlll eM penalbts specil!d 1n flirt 
U.A.2. and/or cnm1nal penaltltS ulldtf tilt autt1or1ty of till Arkansas Water and Air 
Pllflullon Control but (Act ~72 of 1949. IS amended). 
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PART III 
OTHER CONDITIONS 

l.Acute Biomonitoring Requirements for Outfall 002. 

a. The permittee shall test the effluent for toxicity in 
accordance with the provisions in this section. Acute toxicity is 
defined as a statistically significant difference at the 95% 
confidence level between survival in the appropriate test organism· 
in a specified effluent dilution and the control (Ot effluent). 

b. The permittee shall initiate the following series of tests 
within 60 days of the effective date of this permit. The toxicity 
test and associated analyses specified in paragraphs e. and f. 
below shall be conducted once per quarter. All test organisms, 
procedures, and water quality assurance criterion used shall be in 
accordance with the latest revision of "Methods for Measuring the 
Acute Toxicity of Effluent to Freshwater and Marine Organisms". 
The following tests shall be used: 

(l) Acute 48-hour static renewal definitive toxicity test using 
Daphnia pulex 

(2) Acute 48-hour static renewal definitive toxicity test using 
fathead minnow (Pimephales promelas). 

c. A minimum of five effluent dilutions in addition to an 
appropriate control (Ot effluent) shall be used in the toxicity 
tests. These additional effluent concentrations shall be lOOt, 
10%, lt, O.lt and 0.003t. The low-flow effluent concentration 
(critical dilution) is defined as o.003t effluent; the 1/2 low-flow 
effluent concentration is defined as 0.1% effluent. If more than 
lOt of the test organisms in any control die, that test (both 
control and effluent) is inval~d and a retest shall be conducted. 
Any retest shall be initiated within 15 days of the termination of 
the invalid test. 

d. The samples shall be collected at a point following the last 
treatment unit. Dilution water used in toxicity tests will be 
receiving water collected as follows: 

(1) for rivers and streams, at a point upstream but as close as 
possible to the discharge point; 

(2) for lakes and reservoirs, at a point as close to the point 
of discharge as possible but unaffected by the discharge • 
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(3) i f rece1v1ng water is unsatisfactory as a resul t of 
pre-exi sti ng i n-stream toxicity (qreater than 10% mortali t y 
in the control), the permi ttee shall substi tute synthetic 
dilution water or, with prior written approval from AOPCE , 
natural water which has been determined to contain no 
toxicants. The permittee must also report to ADPCE the 
toxicity of the receiving water. Regardless of which of 
the above is utili zed, the pH, hardness and alkalinity must 
be similar to that of the receivin~ water. When using 
synthetic dilution water the perm1ttee shall insure that 
the concentration of total suspended solids (TSS) shall be 
less than or equal to that in the receiving water. 
S¥nthetic water may be used exclusively for all control and. 
d1lution water in all subsequent tests. 

e. Flow-weighted 24-hour composite samples representative of dry 
weather flows during normal operation will be collected from 
o~t;alls(s) 002. The 24-hour composite sample consi~ts . of a a 
m1n1mum of 12 effluent portions collected at equal t1me 1ntervals 
and combined in proportion to the average flow or a sample 
collected proportional to flow from each outfall for the day the 
sample was collected. The maximum holding time for any effluent 
sample shall not exceed 72 hours. The toxicity tests shall be 
initiated within 36 hours of collection of the first 24-hour 
composite sample. The permittee shall collect a second 24-hour 
composite sample for use during the 24-hour renewal of the test 
solutions. Samples shall be chilled to 4 deqrees centigrade when 
collected, shipped and/or stored . 

f. ~en collecting composite samples for toxicity testing, the 
perm~t~ee .shall also a~alyze effluent ~or all parameters as 
spec1f~e~ 1n Part 1, Sect1on A of this perm1t. These . analyses may 
be .ut1l1zed as those required in Part 1, Sect1on A for the 
mon1toring period encom~ass1ng the toxicity test or may be in 
addition to the requ1rements of Part 1, Section A, at the 
permittee's discretion. The results of these analyses shall be 
included in the full report required in paragraph g. below. 

~· The permittee shall prepare a full report of the results of the 
1nitial biomonitoring test in accordance with "Methods for 
Measuring the Acute Toxicity of Effluent to Freshwater and Marine 
Organisms", Section 13 (Report Preparation and Data Utilization), 
~nd shal~ forward . a copy of the report to AOPCE along with 
1nformat1on requ1red by paragraph h. below. Subsequent full 
reports shall be prepared for each test but shall not be submitted 
unless specifically requested by the Department. However, all 
reports shall be retained by the permittee as required by Part II 
C.7 of this permit. 

h. The permittee shall submit the toxicity testin~ information to 
ADPCE on forms provided by the Department along w1th the Discharge 
Monitoring Re~ort (DMR) submitted for the end of the reporting 
period follow1ng the toxicity test • 
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i. If no toxicity occurs within the first year of toxicity testing 
for all organisms at the effluent dilution equivalent to 1/2 of the 
dilution at low flow (0.1% effluent), the permittee shall certify 
this information in writing to ADPCE and these biomonitoring 
requirements may be reduced in frequency or discontinued, with the 
prior, written approval of the Department. 

j . If a toxicity test 
demonstrates toxicity 
permittee shall continue 
frequency of once per 
permit. 

at one-half low flow (0.1% effluent) 
during the first year of testing the 
biomonitoring after the first year at a 
six (6) months for the duration of the 

k. When results of biomonitoring submitted under paragraph g. 
above indicate lethality in the permittee's discharge at low flow 
conditions (0.003% effluent), the Department mar require increased 
bi~monitoring by the permittee. Any such ~ncrease shall be in 
wr~ting from the Department and will include the frequency and 
duration of the testing. 

1. The permittee shall submit the results of the increased 
biomonitoring conducted under paragraph k. above to ADPCE within 
15 days of the receipt of the results. If the results of the tests 
show no lethality at the low flow dilution, the permittee may 
return to the testing required under paragraph g. above, with the 
written authorization of the Department • 

m. If the results of the verification testing required in 
paragraph k. above indicate lethality in the effluent at low flow 
dilution (0.003%), the permittee shall submit a plan for a Toxicity 
Reduction Evaluation (TRE) and shall continue toxicity testing at a 
frequency of once per month on the species showing lethality, using 
the sample protocols as specified in paragraphs a-f above, until 
the expiration date of this permit. 

n. An acceptable TRE plan, including a proposed implementation 
schedule, shall be submitted to the Department within 60 days of 
receipt of the results under paragraph k. above showing a lethal 
effluent. The plan will be reviewed by the Department. If deemed 
acceptable, the permittee shall be notified and the TRE plan shall 
become a requirement of this permit. Incomplete or unsatisfactory 
TRE plans and/or schedules will be returned to the ~ermittee for 
correction of deficiencies. Failure to correct defic~encies within 
30 days shall be a violation of this permit. The TRE should be 
designed to: (1) determine what chemicals, practices, or 
manufacturing processes are causing toxicit¥; (2) determine the 
effectiveness of alternative control opt1ons in reducing the 
discharge of toxic pollutants, (3) determine what parameter or 
specific chemicals would be a likel¥ indicator of toxicity for 
monitoring purposes; and (4) develop an 1mplementation schedule • 
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o. The permittee shall conduct the TRE in accordance with the 
approved schedule and, upon com~letion, the permittee shall prepare 
a report which contains, at a m~nimum: 

(1} the source of the toxicity (e.g. constituents; class of 
toxicants, suspected industrial contributors, etc.); 

(2) results of any treatability studies conducted; 

(3} discussion of alternative treatment or 
techniques to reduce or eliminate toxicity; 

management 

(4} selection of the appropriate course of action to be 
followed by the permittee; 

(5) an implementation schedule for making changes to reduce 
toxicity. 

P· Upon completion of the TRE, the permittee shall select an 
appropriate course of action to reduce or eliminate the toxicity, 
and shall submit an application for modification of this permit, 
including a proposed schedule for accomplishment. Additionally, if 
recommended solutions include construction or modification of the 
treatment Sfstem, an application for a construction ~ermit shall 
also be subm1tted. The above application shall be subm1tted within 
90 days of completion of the TRE • 

q. This permit may be reopened to require further biomonitoring 
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits 
if biomonitoring data submitted to the Department shows toxicity in 
the permittee's discharge. Modification or revocation of this 
permit is subject to the provisions of 40 CFR 122.62, as adopted by 
reference in ADPCE Regulation No. 6. Increased or intensified 
toxicity testing may also be required in accordance with Section 
308 of the Clean Water Act (Act 472 of 1949, as amended) . 

L---------- ----- - - -
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~ 2. Acute Biomonitoring Requirements for Outfall 001. 

~ 

~ 

a. The permittee shall test the effluent for toxicity in 
accordance with the provisions in this section. Acute toxic~ty is 
defined as a statistically significant difference at the 95\ 
confidence level between survival in the appropriate test organism 
in a specified effluent dilution and the control (0\ effluent). 

b. The permittee shall initiate the following series of tests 
following the first significant ~recipitation event, but no later 
than sixty (60) days of the effect~ve date of this permit. The 
toxicity tests and associated analyses specified in paragraphs· 
e. and f. below shall be conducted once per quarter for 1 year. 
All test organisms, procedures, and water quality assurance 
criterion used shall be in accordance with the latest revision of 
"Methods for Measuring the Acute Toxicity of Effluent to Freshwater 
and Marine Organisms", EPA/600/4-85/013. The following tests shall 
be used: 

(1) Acute 48-hour static renewal definitive toxicity test using 
Daphnia pulex 

(2) Acute 48-hour static renewal definitive toxicity test using 
fathead minnow (Pimephales promelas). 

c. A minimum of five effluent dilutions in addition to an 
appropriate control (0\ effluent) shall be used in the toxicity 
tests. These effluents concentrations shall be 100\, SO\, 25\, 
12.5\, and 6.25\. The low-flow effluent concentration (critical 
dilution) is defined as 100\ effluent. If more than 10\ of the 
test organisms in any control die, the toxicity test, including 
control and all effluent dilution shall be repeated. Any retest 
shall be initiated within 15 days of the termination of the invalid 
test. 

d. The samples shall be collected at a point following the last 
treatment unit. Dilution water used in toxicity tests will be 
receiving water collected as follows: 

(1) for rivers and streams, at a point upstream but as close as 
possible to the discharge point; 

(2) for lakes and reservoirs, at a point as close to the point 
of discharge as possible but unaffected by the discharge. 

(3) if receiving water is unsatisfactory as a result of 
pre-existing in-stream toxicity (greater than 10\ mortality 
in the control), the permittee shall substitute synthetic 
dilution water or, with prior written approval from ADPCE, 
natural water which has been determined to contain no 
toxicants. The permittee must also report to ADPCE the 



I 
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toxicity of the receiving water. Regardless of which of 
the above is utili zed, the pH, hardness and alkalinity must 
be similar to that of the receiving water. When using 
synthetic dilution water the permittee shall insure that 
the concentration of total suspended solids (TSS) shall be 
less than or equal to that in the receiving water. 
S~thetic water may be used exclusively for all control and 
d~lution water in all subsequent tests. 

e. Grab samples representative of dry weather flows during normal 
operation will be collected from outfall 001. The maximum holding 
time for any effluent sample shall not exceed 72 hours. The 
toxicity tests shall be initiated within 36 hours of collection of . 
the first grab sample. The permittee shall collect a second grab 
sample for use during the 24-hour renewal of the test solutions. 
Sa~ples shall be chilled to 4 degrees centigrade when collected, 
sh~pped and/or stored. 

f. When collecting samples for toxicity testing, the permittee 
shall also analyze effluent for all parameters as specified in Part 
l, Section A of this permit. These analyses may be utilized as 
those re9Uired in Part 1, Section A for ~e monitoring period 
encompass~ng the toxicity test or may be ~n addition to the 
requirements of Part 1, Section A, at the permittee's discretion. 
The results of these analyses shall be included in the full report 
required in paragraph g. below • 

9· The permittee shall prepare a full report of the results of the 
~nitial biomonitoring test in accordance with "Methods for 
Measuring the Acute Toxicity of Effluent to Freshwater and Marine 
Organisms", Section 13 (Report Preparation and Data Utilization), 
and shall forward a copy of the report to ADPCE along with 
information required by paragraph h. below. Subsequent full 
reports shall be prepared for each test but shall not be submitted 
unless specifically requested by the Department. However, all 
reports shall be retained by the permittee as required by Part II 
C. 7 of this pe.rmit. 

~- The permittee shall submit a summary of the toxicity testing 
~nformation to ADPCE on summary forms provided by the Department 
along with the Discharge Monitorin9 Report (DMR) submitted for the 
end of the reporting period follow~ng all toxicity tests. 

i. If results of the toxicity tests at the low flow dilution (lOOt 
effluent) demonstrates lethality, the permittee shall resample and 
again conduct the toxicity test(s) for the species that showed 
lethality. The retests shall consist of two (2) consecutive 
toxicity tests conducted within thirty (30) days of receiving 
information demonstrating lethality at low flow. 

j. If the results of the retest~ntinue to demonstrate lethality, 
and after written notification ~the Department, the permittee may 
be required to submit to ADPCE an approvable plan for conducting a 
Toxicity Reduction Evaluation (TRE). A TRE plan would specify the 
approach and methodology to be used in performing a TRE and the 
date on which it would commence. 
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k. This permit may be reopened to require further biomonitoring 
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits 
if biomonitoring data submitted to the Department shows toxicity in 
the permittee's discharge. Modification or revocation of this 
permit is subject to the provisions of 40 CFR 122.62, as adopted by 
reference in ADPCE Regulation No. 6. Increased of intensified 
toxicity testing may also be required in accordance with Section 
308 of the Clean Water Act and Section 8-4-201 of the Arkansas 
Water and Air Pollution Control Act (Act 472 or 1949, as amended) . 
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PAIIT IV-
-sECTION A- DEFINITIONS 
.ut d~IIMIIOIIS ~ Ill ~ SQ2 ol 1111 Can Wlttr Ad W I IOIIIY to tillS Otfllllf 
lncl ,,.ncoroonleCI """"by rtltrnca. Adcllioul Nflnrtons ol ~s or onra., used 
on 1/111 ptnlllt lrl IS lollllaos; 

''.\cl'' mtl ns tilt Clean W.ttt let Public uw 95·217(33. U.S.C. 1251 t l stQ.I IS 
lmtnoed. 

l "Admonostmor" muns lilt AdiiiiiiiStrllllr o1 lilt U.S. EnVIronmtniJI Protec11011 
~ncy. 

l "40Diablt tlllutnt Sl.lndltcls and ~IIIIIJIIOnS" muns .u SUte and Fedmt 
etltuent Sl.lndards lnd ~IN!JIIorls Ill WIIICII a diSCIIIrtt IS SIIII!KI under 1M Act, 
onc:tudon-. Dul not ~mtlfd Ill, tllluefti iiiiiiiJDonS. Sl.lndirds o1 oerfor~njiiCf, IOIIC 
ettluent 111ndards lnd orolltllltlofts. and Pllfltllmtnt sl.lndlrds. 

4 ''AoClhclllle Wlllr Cllllity Sllndlnb''IIIUIIS 1M Wltlr quality standirds to WIIICJII 

dtSCIIIrtt IS SUII!tCt Under 1111 faral Clun Wltlr Act and WIIICII hive llttn Ill 
•oorowc~ or oelllllttld to ltNIII "' ettect by 111e Ad1111111stra111r ta~~oww~1 
suDmtSSIOII to the AdmtiiiSirator ounuant 111 SecbOn 303111 of 1M Act or lbl 
!lfornutcalfd by 1M O.reca IIUQUint 111 SlcDon JOJ!bl or 3031CI o11111 leland 
Sl.lndlrds orornulplld under "1111111111 No. 2.aumtfl0ed. (rqullllorl tstabllsll· 
mc Wllfr quality standlrds lor surtaca 111t1n o1 1111 SUit o1 Alilnsasl. 

5. "Byoau" muns tile mten1101111 dMniOII oiWISie stmms from any por11011 ola 
lreatmtnt IIOtlty. 

6. "Da~y O.scharce" mtans 1M drsclllfll ola OQIIutant meuurfd dunnca altndlr 
day or any 24-IIOUf Otf10d tllat IUSOI\IIIIIy reoments tile altndlr day lor 
purooses of samOirnc. for DOIIutlnts llltiiiiiiii!Jbons eaoreued rn llfms o1 mass. 
the "da~y drschlrtt" IS calculi_, u 1111 111111 mass o1 1111 potluant dtSChlrpcl 
over the samOknc oay. for OOIIullnts Willi llmttJbOfts uortUed rn otlltf unrts of 
mtiSUrtmtnllllt "da•y dlSCfllrlt" IS ClltUIIIId IS lilt IWtfJI' matumllltll ol 
the POIIullnt over lilt samt*nc day. "Daiy OISChlfll" dellnMIIIJDII o1 
conctntrlllorl IlliCit ldlllll c-... 111101e Slllll be !Ill conct111r111011 o1 1111 
COiftDOSIIt sam011. Wlllft crabu-ollsara tdld. 1111 "da•y drsclllrtt" dttmlllna· 
tJon ot concentraDon wl be 1111 ll'llllllllllc averatt (wetclllfdby How ntue) olatl 
the samples colleclfd dunnc 11111 Slm'*"' day. 
"Oa~y Averatt" (also known IS IIIOIICIIIy lftnll'l dtsclllrtt ~mtiJIIOnS ~~~tans tile 
h•chest allowable awtraae ol "dally dlldllretlsl" owtr a allndar ,_Ill, 
calt~tfd as the su11 ol II "dirty dlsclllrt~lsl" measured dllllflll alendar 
monll'l drW!Cied by tile IIUIIIIIIr II "dally dlldllrt~tsr musurecl d"""' 11111 lllllftlll. 
Wilen 1M lltllllll eslabllslles dirty lftflll CIIICitltnlllorl etflulnt ~•lltiofts or 
conclrbons. the dally lftfllt CIIICellllallorl muns lilt a"'"-'t '"'"II 
!MflllleCI by llowl o111 "daiy --..~s~· o1 concentratiOn dttltnnlnld dunnc 
tilt alendar monlll wlllfl C • dally CIIICIIItraMn. f : dally flow and n • nUIIIIIer 
ol dally SlfaOIIS: daiy IWfJit claclllrtt • 

Clfl + C2f2 + . . Cnfn 

Fl + f2 + ... • fn 

8. "Oa•y Mnrmum" d1sclllret llftiiiJIIOn muns tilt hotlltSI allowable "ddy 
dtSCIIIr~ · dunntlllt clltndlr IIIOIItll. 

9 "Otoanment" means tilt Arunsu Oeoa111111nt o1 PolluDon Control and Ecoioey 
!AOPCEI. 

10. "Director" mtans lilt Adllllllltlrl• ol 1111 U.S. Enwonmtrltll PrOIIctiOI Acency 
•ndlorllle Director olllll ArUnas 0....,... o1 PolluDon Contnlland EtoJocy. 

II. "Gtab umote" means an llldlwiMII u..- colllctld rnttss lllln IS""""'" rn 
contunctron '""' an tnsiJniJIItOUIIIow lllllsurtmtnt. 

12. "fndUSIIIII User" 1111!1111 I IIOIIdOrtoesa; dddllrttr, IS ldtnbhed rn 40 CfR 403. 
lntlodUCIIII pollutants to I publicly .... tmllllllll woris. 

I 3. "Nibonll Pollutant O.sclllret a.....- Sys~U~" means 111e naiiOIIII OtOifllll tor 
oSSUinc, modtfymc, reYOilncand ......._--...., 1110111111nn1 and tnforanc 
OffmtiS, I nd lmDOSiftiiiiCI tfltwanc Jlil'ltiUIIIItnt flelllrtmtllb. undtr sections 
307, 402. 318. lnd 405 ol 1111 aa. W.Wict. 

14. "POTW'' mans a Pubhc:Jy Owfted Trulllltrlt WOfis. 
15. "Severe OrOOtftY damace" !MillS suilslantlll PhJSICII d1m111 to OIOOtrtY. 

da""et to lilt treatment IICIIrlils w11c11 ca.,.. 111e111 ID bee- IIICIOtrlble. or 
subsllnbll lnd oer""nent toss ol natural resources Wllrch can reasor\llllty 11e 
eaoected to occur •n tilt 111sence ol a byoua. Stwtre orooei'IY damaet does nat 
mean teOIIOIIIIC toss CJUSIId Dy delays "' orocluctaons. 

16. MAMa" ,... .. ARMiu ~ ol """"'" Conlnlllld £allllcy, 
17. ''Sewall sillllll" !MillS 1111 Stlids. 11t111111S. and OIICICidltt IHIIIIIICI IIWII Of 

crulld tn Sl'llllt by the U/111 proceues ola OWirdy'"'*' tmanent ..u. 
Sewace as uJid tn this dtbnellon muns any ..-s. lfiCiutlltiC 1IISIIS from 
hUIMns. boutlfiGidS. ~ tsllllirsllmetlb. lndiiSina, lnd Slllrlll Qllf 
runoll. 11111 ara dlltlllreecl to or otlltnllse tnltf 1 pu011cly4WIIId trulllltlll 
...as. 

18. "7-dly averatt" dtSChllfl ~IIIIUIIIOII. otller lllln lor leal CGillorni iiiC1tni. IS lilt 
htt hesl allowablt antluneiiC mu ns of lilt n tues tor aM effluent SlmOia cOIIKIICI 
dUMI the altndar weti. The 7-day averatt !Of fecal colllenlllleltnl IS tile 
ceomttne mun ollllt nlues olall t ltlvent samt~~ncalltcllddumc llllaltndar 
- i. TM OMR sllould reoort tilt hflllesl 7-day 1¥tfllt OOIItnfd dur1111 lilt 
calendar montll. for rtoortJnl ourPOSH. the 7-day l¥tfll' nlues Sllould be 
rt0011td u occurnnc 111 lilt montlltn whlc:n lilt Saturday ollllt caltndar -• 
flblll. 

19. "JG-day a¥tflet". ollltf lllln lor leal eotrtorm lllcttni.IS lilt antllmelle man ol 
the da•y walues lor aN etHutnt samples colltcleCI dunnc a alellllir monm. 
catculllfd as tilt sum ot all da~y Otsclllrces musurecl dunnca altndar iiiCinttl 
dmded by lilt numlltl ol dally diSCIIIIttS musurecl dunnc 11111 monlll. The 
JG-dly a¥tflet tor lecal coldclniiiiKUN IS the .....-.nc ,.,.., 1111 nlues tor 
al eftluetlt SIIIOin eolledlcl dUIIIIII CJtendlr 11101111'1. 

20. "24-llouf COIIIposnt SJIIIOII" COIISISIS ol I -- ol 12 effluent I)OttiOIIS 

collected at eoual bmt rnttmts over the 24.Jiouf penod and comOtned 
pt000t110111l 10 tlow ora 1111101e eoiiKieCiat trtQuentrnttrwts ooroor10111t 10 flow 
Owtr lilt 24.J10ur Ofnod. 

21. "12·11out cOIIIOOSIII SMIIII" COIISISb ol 12 effluent oor1JDIIS colllctld no closer 
tOCfllltf 1111n - 110111 and comtiOSitecl K.COt'dflll ID llow. Tilt dilly samOIInc 
1n11M1S Slllllllldude 111t lltlfMSIIIow oenoos. 

22. "6·11ovr corniiQSitl 111111111" cOMISb ol Sll tlttuent portiOnS cotleclld no clostf 
IOIIIMt lllln - flOUt IWIII!IIIt lint 110111011 cotledld ,. allltr lllln 10:00 1.111.1 
and cornCIQIIIfdaccordtiiiiD flow. 

23. " J.houf COIIIOOSIII $111011" cOIISISIS ollllrtt elttuetll...-.s collected no closer 
tocetller tllan one nour fw!th the hrst oornon collected no t1111tr lllan 10:00 a.m.t 
and cornoosnecl acconJ•nc to flow. 

24. "Treatment worts" meansanydmces and systems utili"' IIIISIDII ... trutmenl 
rtcydlnc. and recllma'*' ol 111~1111 WWIIt and llllhllaNI WISitS. ola ~~~~~~ 
natura 1D llllpiellllnt SICIIOn 20 I ollllt Act or nectSS1tY Ill raqcll rause Willi It 
tilt ..aiCOftOIIIIC cost IMf lilt ISIIIUIId ~le of 1111 WOtb.llldudllll tnlltrctOOIII 
snen.. Stwllt cOIIIciiOn SyRe~~S. IIUftiiiiiiC. power IIIII llllf IQUICIIIItnland ....,.*' tlltml: t1t11111b ..-.liD IWOWidtl lllllllltiiC'fdld SUOIIIY sucll 
11 standby tmllllltll Ulllllllld Citlr Wll flcllltlts. and lilY ..U. rnclucbnc n 
KQUISIIIOII lillie lind 1111111111 be an •nltlfll 111rt ollllllrtlllltllt oroceu or rs 
used tor ultl""• diSCIOSII ol rnclues resutDnc trorn SUCIIII'tltlnenl 

25. "Uout" means an tiCtOOONI InCident tn wlllch tlltft IS unen1tn110n11 and 
temoorary nonc01110111nca Mill tecllnotocy-blsed Otf'IMC ettlutnt ~moUbOIIS 
because olllctors biJIIIId tile mt~~~~ble contllll ol 1111 ...,......, Any uose1 does 
nat IIICiudl noncornOillftCIID lilt tllltnt Clused by ooetnoNi trrot, IIIIOIOCitfiY 
dftllllld treatment tiCillles. IKi ol omtr11n1 marntenMca. or artlesS ,. 

ll!llnlllf OOtfltiOns.. 
26. for '1eat coklorllt llldtlll ', I sa111111t COIISISb ol - tlltuenl IIIII DOtiiOII 

calllctld dllfllll I 24-llour oenod II Otl~ IOidS. 
27. Mo.s.tvecl UYitft ', shall be dltlnld nlollllaos: 

1. Wlllft IIINifd Ill lilt Otflllllll I monlllly IIIINIIIIII. Slllllllltlft the lowest 

ac.ceotable ,_lilly '""~' nhll. clellrlllllled by '"'"IIIII •• sa mOlls 
.,. dunnt lilt caltndlr montll: 

b. Wlllft klllllfdrn tile Jltf1lllt 11 an mstaniJneous - nlut. WI man 
!lilt no n lue meaSUfed dunncthe reoortrnc penod may IIH 11t1ow lilt mild 
Vllut. 

21. The 111111 "MGD" shill - mt11ro11 cations 11t1 day. 
29. The 111111 Mml/r' snail 11111n meJIICriiiiS 0t1 liter or OJtb lllf llllllon -~ 
30. The tttm "14/1" snaN man IIIICta(flms oer ~ter or OlliS 1111' billion !oliO I. 

-~ - ---- - - - ------
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~~DAR CHEMICAL CORPORATION 
..,.......c-0 ....... ~'.' \\~ P.O. Bo• 2749. Hwy. 242 S. • Wnt HelenL AR 72390 

,.. .. : \\ (;........... .. ' 
~,<_):~ .. - - \~~\ \ \. •. 15011572·3701 • Fu No. 501·572-3795 

\\ '~o~ 't~ ............. ;.. ~ ,\) ~'r ~ . - -._...... . . . ............ 

~ v~u'""" 

Arkansas Department of Pollution Control & Ecology 
P.O. Box 9583 
Little Rock, AR 72209 

Re: AR 003 6412 - Report of Non-Compliance - March 1991 

Outfall 001 is an intermittent discharge of excess stormwater. A 
grab sample for rainfall on March 1 showed COD and pH out of permit 
limits. 

Attached is a summary of the stormwater analysis for the period of 
December 1990 through April 1991. All analysis for April is within 
permit limits. 

A change in the permit parameters form grab sampling to composite 
samples, or a more frequent period of grabs, will probably be more 
representative of the actual total discharge . 

. . :: .. : -:. . · ... . : - . ::l 
. ... :! 

.. ~ 
, / ~- -.. . -......... :~-:.; ;.:.>: "'r'· ..: .'. :~ 

......... -.~ .. .:...~ 



pH pH Suspended "-lnia Ph· • Tot Pesti e id 
Date Flow Low High coo Chloride Sol ids Nitrogen Oi l/Greaae . ,...b) (ppb) 

------ ----- ··------ ---------- --------- ---------- -------- ------------12/18/90 220,000 7.1 9.9 812.9 323.3 2!7.0 0.0 22.2 180.0 1275.1 

./90 160 9.0 9.0 ~ 614. 3 978.6 0.0 7.7 6100.0 819.5 

1/01/91 43,200 6.1 8.8 90.9 291.0 219.5 3.0 0.0 1850. 0 560.4 

1/09/91 54 ,no 7.8 7.8 63.3 258.7 190.0 2. 0 8.8 135.0 486.5 

2/19/91 376,000 7.9 7.9 121.o) 37.7 391.6 2. 3 4.8 82. 0 1331.7 

2/20/91 103,680 8.5 8.5 ~ 541 .5 191.0 10.5 4.5 2208.0 769.4 

3/01/91 1,100,000 9.2 9.2 12.7\ 315.0 182. 0 24.3 8.6 165.0 1679.8 

4/04/91 590,000 7.9 7.9 86.3 32.7 6n.5 9.1 3.6 1n.s 1044.2 ~o sc.-I"I.P5 ~ 
4/12/91 1,360,000 8.2 8.2 86.6 23.5 705 . 7 4.7 7.0 40.0 516.6 

.. tJ{) ""'s!O 
4/13/91 1,040,000 7.2 7.2 65.0 15.5 2226.7 2.5 2.5 39. 0 558.6 C1 Pb 

IS ,4 . L( 
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fE-'"";~ oo?- ,.-. 
-p--~_;··\ _..... , . . \' ·. 

_...., ' • \I • ~-'\ .-·\ ~~ ~ \I ·, ', 
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CEDAR CHEl\fiCAL CORPORATIQN< . == ~ ac· 
j - • ., t · J vvf . 

P.O. Boa 2749. Hwy. 2 42 S. • W"t Helena. AR 72390 

(5011 5 72·3701 • F'u No. 501·572·3795 
I ;i r. ·-· ·-·- : ; 
'I - , 

l_j ~~~ L.:::_ - -=:.._:_ ' 

March 27 , 199 1 

Arkansas Department of Pollution Control & Ecology 
8001 National Drive - P.O. Box 9583 
Little Rock, AR 72209 

Re: NPDES AR 003 6412 - February 1991 Report 

Dear Sirs: 

We exceeded permit conditions for COD in February, but have no 
definitive reasons as to why. Suspended solids levels were also 
very high due to construction on the plant site. We have graded and 
tilled most of the open areas on the plant site and planted grass 
seed. This resulted in excessive erosion due to the heavy rains in 
February. We anticipate that this will ease further erosion as well 
as make the area a more pleasant sight. 

Please note on the DMR for outfall 001 (TXl A), the permit sample 
type stated is Composite, however the pei'lllit calls for a Grab 
sample. The samples taken were indeed grab samples. Perhaps 
composite samples might be a better choice. Two grab samples taken 
24 hours apart for our outfall 001 are not very representative of 
the actual discharge since it depends on the amount, duration, and 
intensity of rainfall. 

Sincerely, 

~~ 
Joe E. Porter 
Environmental Engi neer 

• ~ ~ , .,.., , "!'{ • ' ; • -.. - • • 
• - .. 4:\t"" -.. .-., .. ,.. , ..j 
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:u' !J:~n' P.O. Box2749. Hwy. 242 s . • West H~l~nL AR 72390 m' FEB 1 8 1991 w 

1501) 572-3701 • Fa.x No. 501-572·3795 

~Lju · b · 

Feb 12, 1991 

Leda F. Johnson 
Arkansas Department of Pollution Control & Ecology 
P.O. Box 9583 - 8001 National Drive 
Little Rock, AR 72209 

RE: NPDES Permit No. AR00364 12 
Report of noncompliance 

I n November and December 1990, Ammonia-nitrogen permit limits was 
exceeded on 11/7/ 90 for daily maximum. For the dates of 10/31/90 
to 11/7/90 the concentration changed from 40.2 to 103 mgjliter. 
We really don't believe this to be realistic and had only recently 
changed our analytical procedure from wet chemistry to electrode. 
The electrode method does give us consistently higher values for 
which we have no current explanation. Again in December laboratory 
values went from 81. o mgjliter on 12/12/90 to 190 mg/liter on 
12/19/90. We are submitting samples to third party analysis in an 
effort to determine the proper amm~nia-nitrogen values. 

The maximum values for outfall 001 in December are valid for very 
low flow; approximately 10% of the 220,000 total discharge. We 
extended our discharge time period at reduced flow rate in order 
to collect two grab samples for a biomonitoring test. We also feel 
this greatly influenced the results of that test. It will be 
repeated, per our permit, as weather conditions warrant. 

This report should have been submitted earlier, but the ammonia 
laboratory analysis is still under investigation. Should you have 
any questions please feel free to contact us. 

cc: J.H. Miles 
T.J . Lodice 

.. .. 
. ......... _ ... . . . :: ... . ""; ,, 
~ . -. ' ~ 

Sincerely, 

~aJti; 
Joe E. Porter 
Environmental Engineer 

·. ·:1 
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CEDAR CHEl\flCAL CORPORATION 
P.O. Box 2749. Hwy. 242 S. • Wett H~l~na. AR 72390 

(501) 572·3701 • Fu No. 501-672-3795 

Diana Buck ( 6W-EAO) 
U.S. Environmental Protection Agency 
1445 Ross Avenue, Suite 1200 
Dallas , Tx. 75202 

Re : NPDES Permit No. AR 003 6412 

Dear Ms. Buck: 

Sep 15, 1989 

In following up our telephone conversation, we are providing you with 
the following information : 

1. The first date is in error. The correct date is 4/17 / 88 
2. The second date should be 11 /26/ 88 
3. The third date should be 1/ 30 / 89 

Additional information was reported on the DMR form for the reporting 
month. Copies of these reports are attached and the specific dates 
you requested are as noted above. 

cc: Mr. Vince Blubaugh 
Chief, Water Division - ADPC&E 

John H. Miles 

' .. 

Si~ 

~ 
Joe E. Porter 
Environmental Engineer 

r" 
.,,--:-: p r-:"1: =- :1 ~ "'C? ·~' 

' • I f I o • 1 ••' : .~ o ,,., : I 
I ..., , • ' I , l I • •• •• • • • •• t [I I I,. I · - . .. - · . . • • . - -· . 

• . t1 ,j 1 ;1 
- u : ':..J 

'ocr =5 ·~ 1989 

6Vv-EA. 



• 

1/-~C,-j'f 

·~67 

• 

, t,O ''•"' .j-· 'z. : n :. 
~~_] UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
\. t 
~. ,~ REGION VI ., -.()\ \. ... 

September 7, 1989 

REPLY TO: 6W-EAO 

1445 ROSS AVENUE. SUITE 1200 

DALLAS. TEX~S 75202 

Mr. Joe E. Porter 
Environmental Eng i neer 
Cedar Chemical Corp. 
P.O. Box 2749 
West Helena, Arkansas 72390 

Re: NPDES Permit No. AR0036412 

Dear Mr. Porter: 

We note that your facil ity is in violation 
specifically, the following violations: 

Date aa; Outfall Parameter 
(:) 

4/17;j{ 001 COD, 7 -day avg. 
pH, max. 

*11/88 001 COD, 7-day avg. 
*1/89 001 COD, 7 -day avg. 

of the above 

Violation 

134.5 mg/1 
9.3 s.u. 

134.8 mg/ 1 
181 mg/1 

•T=\' ~ .~ 1';"':3 '1 1\ 7 ('(? rr=:i\ 
· ..... ·i 1. 'J • • • ir-, J 'v 1~.:1 'Ill ;, 1 i - \ . - '-' ·- .!J 
J ·' ·-

Oc ~ - - :cqq 
I J • ~-..-

6W-EA 

referenced permit, 

Permit Limit 

100 mg/ 1 
9.0 s.u. 

100 mg/1 
100 mg/1 

Noncompliance reports for the above asterisked violat i ons have not been 
received. You need to submit the information required in your permit within 
ten (10) days of receipt of this letter. 

Your facil ity should take whatever remedial action is necessary to prevent the 
recurrence of the violations noted above. 

A report of the above violations will be placed in your file. The report will 
be used in our consideration of the appropriate action to be taken in the 
event of future violations. Future enforcement actions could include 
administrative compliance orders, administrative penalty orders , and/or 
referral to the United States Department of Justice for jud icial action with 
monetary fi nes. 

If you have any questions, please contact me at the above address or telephone 
(214) 655-6455. 

Sincerely yours, 

~~~~ /t-.tr,t,~· 
Diana Buck 
Environmental Assistant 
Enforcement Branch (6W-EAO) 

cc: Mr. Vince Blubaugh 
Chief, Water Division 
Arkansas Department of Polluti on 

Control and Ecology 
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CEDAR CHEl\tliCAL CORPORATION 
24th Floor • 5100 Poplar Avenue • Memphis, TN 38137 • 901-685-5348 

Diana Buck (GW-EAO) 
U.S. Environmental Protection Agency 
1445 Ross A venue 
Dallas, Tx. 75202 

Re : NPDES Permit No . AR0036412 

Dear Ms. Buck: 

REPLY TO: P. 0 . BOX 2749 
WEST HELENA. AR 7:390 
(~01 ) S72·3701 

June 21 , 1988 

On March 31, 1988 we experienced heavy rainfall which caused us to use 
our Outfall 001 for stormwater discharge . Four samples taken d uring the 
discharge period showed COD valves ranging from 49.3 to 201.8 with an 
average valve to 124.4 mg /l iter . 

On April 17, we again released excess ra infall with a pH of 9. 3 and an 
average COD of 134.5. 

We have found no particular reason for these valwes to be outside stated 
permit limits . All other parameters were in order and there is no reason 
to believe that these discharges would have any adverse effect on human 
health or the environment . An additional discharge in the month of May 
had all parameters within permit limits. · 

cc : John Miles 

Sincerely , 

~ 
Joe E. Porter 
Envi r onmental Engineer 

., ,, 7 r,:=:~n 'rr' ~· I( !3 il ' .• _, \ I 
[._~ \~~ 1£':. .. \:, l::..t . Sj 

u- ·.2 

GCT 'J - 198~ 

6W-EA 
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CEDAR CHEMICAL CORPORATION 
:~ Floor • 5100 Poplar Avenue • Memplus. T:-l 3813i • 01)1-685-5348 

Diana Buck (6W-EAO) 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
Dallas I Tx. 75202 

Re : NPDES Permit No. AR0036412 

Dear Ms. Buck: 

R.EPL Y TO· P 0 BOX : 7.19 
WEST HELENA .. ~R 7:390 
ISOII 57:-3701 

June 21 I 1988 

On March 31 I 1988 we experienced heavy rainfall which caused us to use 
our Outfall 001 for stormwater discharge. Four samples taken during the 
discharge period showed COD valves ranging from 49.3 to 201.8 with an 
average valve to 124.4 mg /liter. 

On April 17 I we again released excess rainfall with a pH of 9. 3 and an 
average COD of 134.5. 

We have found no particular reason for these valves to be outside stated 
permit limits . All other parameters were in order and there is no reason 
to believe that these discharges would have any adverse effect on human 
health or the environment. An additional discharge in the month of May 
had all parameters within permit limits. 

Sincerely I 

~ 
Joe E. Porter 
Environmental Engineer 

cc: John Miles 

JUN 2 4 1988 

6W-EA ... . 
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STATE OF ARKANSAS 
DEPARTMEl'lT OF POLLUTION CONTROL Al'ID ECOLOGY 

SOOI NATIONAL DRIVE. P.O. BOX 8913 

MAY 07 1991 

Mr Joe E Porter 
Cedar Chemical Corporation 
P 0 Box 2749 
W Helena, AR 72390 

LITTLE ROCK. ARKANSAS 71209 

PHONE: (50 1 )562-7~ 

RE: NPDES Permit No. AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
violations of your permit for the period ending MAR 31 1991: 

OUTFALL 
001A 
001A 
002A 

PARAMETER 
COD 
PH 
NO VIOLATIONS 

VIOLATION 
512.7 
9.2 

LIMIT 
100 
9.0 

UNITS. 
mgjl daily max. 
s. U. max. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Pollution Control Act. You are 
expected to take all reasonable measures .necessary to eliminate or 
preven~ the recurrence of such violations. 

The Noncompliance report submitted with your DMR was not complete. 
The reasons for noncompliance and the actions taken to correct the 
problems are required to be reported. A corrected NCR is to be 
submitted within 10 days of the date of this letter. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violations, we will use this information in· determining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address ~r telephone (501) 562-7444. 

Sincerely, . 
./ _,;; _,', 

/"• .} .· ' - >""l ,,;. f' , ~ ' • _../. •. c.~.:. - /, ~~,. _y,.,.-. ..J~ 

· Leda F _..-·"Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

-· · 

• ~. ·..;··~-- ... ---· 
-........ .... .. . .. :- ·-·----. 
.__.. .... · ~ 

• 1 •. -
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STATE OF ARKANSAS 
DEPAR~ffiNT OF POLLUTION CONTROL AND ECOLOGY 

ROOI NATIONAL DRIVE . P . O . BOX R913 
LITTLE ROCK. ARKANSAS 72219 - R913 

PHONE : (501)562 - 744~ 

May 3, 1991 

Mr. Joe E. Porter 
Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 
West _Helena, Arkansas 72390 

FAX : ( S 0 I ) S 6 2 - 4 6 3 2 

RE: Biomonitoring data results--001 outfall 

Dear Mr. Porter: 

Our review of your 12/ 20 / 90 and 02 / 20 / 91 a c ute biomonitoring 
reports indicated significant ~ethality to both Daphnia pulex and 
Pimphales promelas. In accordance with your NPDES permit, Part 
III, 2.i., a retest for both species is required which consists of 
two· ( 2) · consecutive· toxicity tests c onducted within thirty ( 30) 
days of receipt of this letter. If th~se tests also demonstrate 
lethality, then a toxicity reduction evaluation plan (TRE) may be 
required by the Department. 

If you have any questions or need further information regarding 
this matter, please contact us. 

Sincerely , 
//("? ./_ 
~ ~[g,lf;A--

v 
Bob Singleton 
Engineer, water Division 

cc. Joslyn Burleson - .. -- . -· .. 

,--" ~ •• •••c..•• \.,..·"" ... 

• J 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

1001 NATIONAL DlliVE, P.O. BOX 1913 

UI"IUi llOCX. AIUCAHSAS 72219-&913 

April 8, 1991 

Mr. Joe E. Porter, 
Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 

PHONJi:(501)S62-7444 
PAX:(501)562-4632 

West Helena, Arkansas 72390 

RE: NPDES Permit AR0036412 

Dea.r Mr. Porter: 

r::-t,__ ,._ I __ _ 
, I . • _, - , - · s ,.._r--' I J' --=--..: - r--:--. I ...... ----.--..~ I • I 

_. I I J 

f ,.., 1 APR ? J- •1\la1

1 
i I 1 ,i 

: i !r---_- vv I: J, Ll' ., . 
'I I ' I 'L -~ ,_,- · - .... ---: ; ' I 

~ -__,i_:~ ; - ; - , ..... _..__ 

7 
We are in receipt of your discharge monitoring reports for outfalls 
001 and 002, and the results of the Biomonitorin~ testing on 
Outfall 002. However, we have not received the B~omonitoring 
report on outfall 001, which is required by your NPDES permit--see 
Part III, pages 5-7 • 

Please submit this report within 10 d~ys of the date of this lette.r 
so we can correct your file. 

If you have any questions, you can call me at (501) 570-2138. 

Sincerely, 

._; ./d " ~~-t..:.- ..._- . .c;;{d~v 
Leda F. Johnson 
Administrative Assistant 
NPDES Enforcement Section 

, .. - . . . . 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL Ai~D ECOLOGY 

SOOt NATIONAL DRIVE. P.O. BOX 8913 

APR 04 199 1 

Mr Joe E Porter 
Cedar Chemical Corporation 
P o Box 27 49 
W Helena, AR 72390 

UlTLE ROCK. ARKANSAS 72109 
PHONE: (501)562-7444 

RE: NPDES Permit No. AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
violations of your permit for the period ending FEB 28 1991: 

OUTFALL 
001A 
TX1A 
TX2A 
002A 

PARAMETER VIOLATION 
COD 387.3 

NO VIOLATIONS 
NO VIOLATIONS 

1 

LIMIT 
100 
report 

UNITS 
mg/1 daily max. 

Violations of your NPDES permit are sub~ect to enforcement action 
under the Arkansas Water and Air Pollut~on Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported . In the event of future 
violations, we will use this information in determining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501) 562-7444. 

Sincerely, 

tt~~J/~~ 
Leda F. ~Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

··-----'.~ -- .. ~ ~ --.... .(.~ 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL A1\TD ECOLOGY 

Febr uary 5, 1991 

8001 NATIONAL DRIVE. P.O. BOX 8913 
LmLE ROCK, ARKANSAS 72219-8913 

PHONE:(501)562-7444 
FAX:(501)562-4632 

Mr. Joe Porter, Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 
West Helena, Arkansas 7 2390 

RE: NPDES Permit No. AR0036412 

Dear Mr. Porter: 

We have reviewed your NPDES fi le and note the fo l lowing recent 
violation(s} of your permit: 

DATE OUTFALL PARAMETER 

12/90 001A 
12 / 90 OOlA 

12/90 001A 

*COD, daily max. 
*Oil and Grease; 

daily maximum 
*Ammonia-Nitrogen, 

30 day average 
daily maximum 

VIOLATION 

812.9 mg j l 

22.2 mg/1 

12.6 lbsjday 
33.9 lbsjday 

PERMIT LIMIT 

100 mgjl 

15 mg / 1 

10 lbsjday 
20 lbsjday 

This report was submitted after the Jan. 25th deadline. This is a 
violation of your NPDES permit . In the future, all DMRs are to be 
postmarked before the 25th of the month following the end of the 
moni toring period as required by your permit . 

Violations of your NPDES permit are subject to enf orcement action 
under the Arkansas Water and Air Pollution Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations. 

A noncompliance report for the above asterisked violation has not 
been received. Part I I, Section D, 5 , 6, and 7 of your permit 
specif i cally deals with the requirements of submitting noncompliance 
reports. These reports need to include the cause of noncompliance , 
the length of time it is expected to continue, and the cor rective 
actions taken to prevent the noncompliance from recurring. 

;; J' " /y' / ..L 
• · - ..c. 

....:.....C ___ -=·· ___ , 

.__ _______________ ---~--~- --- -~---------
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Page 2 

Noncompliance reports are required by your permit. By not submitting 
these reports when you violate the effluent limits in your permit, 
you are violating the requirements of the permit and, if not 
corrected, can be subject to enforcement action. This is a very 
important requirement that cannot be overlooked. A noncompliance 
report on the effluent violations reported on the November DMR has 
not yet been received in response to the warning letter mailed on 
Jan. 8, 1991. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501} 570-2138. 

Sincerely, 

£ · _P.-/, 
.. d /(~, .....r · n/..f._.;./ 
Leda F • .Johnson 
Administrative Assistant 
NPDES Enforcement Section 

cc: Water Inspector 
Mark Bradley, Enforcement Engineer 

CEDAR1673 
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STATE OF ARKANSAS 
DEPARTI\1ENT OF POLLUTION CONTROL AL'ID ECOLOGY 

8001 NATIONAL DRIVE. P.O. BOX 9583 
UITLE ROCK. ARKANSAS 72109 

PHONE: (50 1)562-7444 

JAN 08 1991 

Mr Joe E Porter 
Cedar Chemical Corporati on 
P o Box 2749 
W Helena , AR 72 390 

RE: NPDES Permit No. AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
viol ati ons of your permit f or the period ending NOV 30 1990: 

OUTFALL PARAMETER 
002A . NH3-N 
002A NH3-N 

VIOLATION 
11.7 
21.3 

LIMIT 
10 
20 

UNITS 
lbsjday monthly avg. 
lbsjday 7-day avg. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Pollution Contro l Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations. A non-comp~iance rep'ort 
is r ·equired for ail violations. 'Your. failure ·to submit required 
non-compliance reports constitutes additional violations to your 
permit. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violati ons, we will use this information in determi ning what 
appropriate act i ons to take . 

I f you have any questi ons on this matter, please cont act me at the 
above address or telephone (501) 562-7444. 

Sincerely, 
..t _.t) ~ -=:/ /: 

~:..~~~ J . ;;u .... ~·""'~-" 
Leda F. Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

. ... .. . • . 
- .: . 

""' --
.. 'ICR---

....... ":"_ ~~R~~ f:O?-I C~~d . 
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SUBJECT: 

FROM: 

TO: 

UNITED ST~ .!S ENVIRONMENTAL PROTECTIO~.iENCY 
6608 Hornwood Drive 

Houston, Texas 77074 
Laboratory Report : Vertac, Inc., West Helena, 
Arkansas 

Williim D. Langley, Chief, 
Laborat~ry Services Sectioq!.. Houston Branch, 

Oscar Ramirez, Acting Director 
Surveillance and Analysis Division, 6ASA 

6ASAHL 

Thru: Malcolm F. Kallus . / 1 ~ 
Chief, Houston Branch, 6ASA~ 

DATE: n - .. . 1"7 4 • ';-... :.; 3 

A sample of waste treatment effluent, outfall 002, taken by L. Frank 
Mayhue at Vertac, Inc., West Helena, Arkansas, on July 24, 1979, was 
received at the Houston Branch Laboratory on August 9 with request for 
complete priority pollutant type analysis. The following are the re
sults of our analytical characterization of this sample. 

Parameter Analyzed 

Antimony, Sb 
Arsenic, As 
Beryllium, Be 
Cadmium, Cd 
Chromium, Cr 
Copper, Cu 
lead, Pb 
Mercury, Hg 
Nickel, Ni 
Selenium, Se 
Silver -Ag 
Tha 11 rum, Tl 
Zinc, Zn 
Cyanide, Total 
Phenols 

as CN 
f 

Concentration Found 

<20 ug/1 (ppb) 
<20 " 
<20 " 
60 " 

<20 " 
65 • 
90 " 
<0.2 N 

155 • 
<10 " 

25 • 
Analytical Interference 

111 ug/1 (ppb) 
20 " 
96 II 

Chlorinated Pesticides and PCB's by Gas Chromatography/Electron 
Detector 

None detected. Detection limit = <0.1 ug/1 for chlorinated pesticides; 
<1 ug/1 for PCB's. 

Organics by Gas Chromatography/Mass Spectrometry 

Dichlorobenzeneamine, isomer 1 
isomer 2 

RECEIVED 

30 ug/1 (ppb) 
440 ug/1 (ppb) 

RECE\\JEU 
nt.c 'l o '97'1 

EllA ,_,.. ll2M (All,, 6-72) NOV 291979• 
G~t.u IP.& 

atQl~H fi 
~.A DW. 
R.D. ASS~'. 
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'/ttdur..t•-~ ( ,f) , C-:Jun:y and 7./P C'JC<'} f - 6 - / r 
FI NDI NGS 

SECTION G • R5>:ords•nd F\too<"'3 

)StYES 0No 0 N/A (Funlur e:cp/cnanon atta.:h~d ----P.F.CORDS AND REPORTS MAINTAINED AS H EQUIAED BY PERMIT • . 
DETAILS: 

' •l ADEQUATE R t ':O?.O') MAINTAI N<:D OF : 

_g Y ES 0 NO ON/ A 

.'Ef Y ES 0 N~ 0Ni t.. 

;;::- YES 0 NO 0 N /;",-

; ;, !: .:.'.API I~- G D A T!O . Tl :no, E X t.CT LOC.t-.~T.:_I:...:~:.N:.;_ ______________________ _;;=---~--=----.;;_---=.;..;..; 

1--1'-'i"-'i l_......:..;A.;..;N""A L VSF.!i OATES T ii::..:,::E::,S ___________________________ __: 

I NDIVID•.:AL. Pi:AFORI\'ING ANALYSIS IIH 

,:i; Y ES 0 NO Ow;. 
:_~ Y ES 0 NO O~~:t~ 

Civl A1~A L_Y -_, I_C_I>_. L_r_.~E_T_H_: t::_D:.:S:.:.IT...:...:::...:C:.:!-'..:.;. N:..:..:..:I Q=U..:c:.:S~L::.'.:.~::-E..:D~--------:--:------------
1~ ANALYTIC~LAESULTSM~. conn~U~c~n~l~~~w~~~u~!~~~m=o=n=.l~~=n~n~f~T~C~p~o~r~t~~=~=a~J--------~-~~~~--~~~~~~~~~ 

L .. , MONITOR IN'' R"C:::>RCS ' t r ·1ow pHD 0 t'C) P1AINTAitrD FOH A MINIMUM OF T H P.EE YEARS .. ..> ~ f • • ,, • . ., . - . c 

INCLUDIN G ALL ORIGINAL STRI P CHART RECORDINGS (t .g. contifiUO!IJJ. monitoring inltfllmtnta:ion. 

cc!ibrorion tu:d mat'lteMnct records). fJ YES 0 NO ON/ A 

lcl L..l.9 EQUIPMENT CALI9AATIOPl AND MAINTENANCE AECOP.OS K!:PT. ~--.c. Y:OS 0 NO ON/ A 
-
(d) FACI L ITY O?ERATING AECORCS ~EPT l"lCLUOING CPERATI~40 LOGS FOR EACH TnEATMENT UNIT. 1<.\ Y ES. 0 NO ON/ A 

(e l QUALITY ASSURANCE RECORDS KEPT. ~ Y!:~ UNO ON/ .0 

If) RECORDS MAINTAINED OF MAJOR CONTRIBUTING INDUSTRIES (and theiTcompliJlnctstlltul/ USING 
0 YES 0 

. 
~N/A PUBLICLY C '.'INEO TREATMENT WORKS. . NO 

!sECTION H ·Permit Vtrificnion 

INSP~CT:ON OeSERVATIONS VERIFY THE PERMIT. :xi YES 0NO ON/A (Fur:hu upumlltionll:tllchtd I 

DETAILS: 

• Ia) CORRECT NAME AND MAILING ADDRESS OF PERMITTE£. ;§l YES 0 NO ON/A 

(II) FACILITY IS AS OESCRI8ED IN PERMIT, 8 YES 0 NO ON/ A 

(c) PRINCIPAL PI\OOUCT!:il AND PRODUCTION RATES CON,OAM WITH THOSE SET FORTH IN PERMIT 

APPLICATION, ~ ves· 0 NO ON/A 

!d)jf-\EA'rMEIIIT PROCESSES ARE AS OESCRIE:EO IN PERMIT APPLIC~TION. ~YES 0 NO ON/A 

(el NOTI FIC/,T I0:'\1 :31VEN TO EPA/STATE OF N EW, DIFFERENT CR INCREASED D ISCHARGES. ~YES 0 NO ON/ A I 
(f) ACCURt..TE RECOI\CS OF RAW wATER VOLU'I.E MAINTAINED. JZ YES 0 NO ON/ A ! 

(9) NUMeER AND LOCATION OF D ISCHARGE POINTS ARE AS DESCRIBED IN PERMIT. :5J YES 0 NO ON/ A 

:t.l CORRECT N~ME ANO LOC~TICN OF REC!:IVING WATERS. .. ~ YES 0 NO , ' ~ .' A 

( o) ALL DISCHARGES A RE ?ERMITTO:D. r ~YES 0 NO ON/A 

'Si:CTION I · Opcralion tnd M~inten:nce 

TREATMENT F~CILITY PROPERLY OI"ERATED AND MAINTAINED. 0 YES 0 NO 0 N/A (Further expuuuzrion att11ched 
DETAILS: ,;1/rt•/ ;t~,... ;~~yl ,AII'_,..-.J'/':I.'!f'-

(el 57.-l.NDBY POWER OR OT~ER EQUIVALENT PROVISIONS PROVIDED. ~.Yes 0 NO 0Nt ..l. 

: o) AuEQU,:.TE ~L,.",F-.:.r. SYSTEM FOR r>OWEi'l C'H ECUIP~.IENT F.:.ILUF;ES AVAILABI. !L _z YeS 1..1 N O !JNI~ I 

;c) REPORTS 0" AL T!O i!NA~E ::iCUACE CF POWER SENT TO EPil.JSTATE ...I.S i'IEQUIR~ D <JY PERMIT. 3 YES c NO ON/A 

' o ) SLUDGES ~NO SOL.IOS ACt:QUATcLY DISPOSED. ~YES 0 NO ONt A 

tel ALL TF!!:AT'.l E"<T UNITS IN S!:RVICE. /9/' .. ~., /z,,.."" pr /.fl•~ J ~ -~7' 0 YES 0 NO ON! A 

: 11 CONSUL 7 : :-..G EN GI NEER RETAINED Oi'l AVAIL.AaL.E FOR C OI'<SUI.TATION ON OFERATION AND 
~YES MAIIIlTEN.:-\IC!: PR0 8LE .. IS. 0 NO Olll/A 

~~~ QUALIF iE!:> OPERATING STAFF PROVIDED. ~ YES 0 NO CN/ A 

; t.) ESTA BLISM!:!:> ?ROCI!:::JUP.ES ~VAILA&L.E FOR TA~I NING NEW OPERATORS. ~ YES 0 N O ON/A 

•l F I LES '-IA INTA INEO ON S?t,R: PARTS INVENTORY, MAJOR EQUIPMENT SPECIF ICJ\TIONS , AND 
~ 0 C!N/ .t.. PA~TS AND EOU IPVENT SU~P'-IERS. VE!; NC 

j) INSTRUCTIONS FILES KEPT FOR OPERATION AND MAINTENANCE OF EACH ITEM OF MAJOR 

EQUIPMENT. .:a YES 0 NO ON/A 

• , I<! ~PER~TIO~I .:O.ND ~.~ Al"-TE :~A:.CE ~.IAII:UAL MAINTAI /1:£:0. :2 .fES 
....., 

:.to G:\: I .A -·--- YES ..... .,0 ...;s ·,:. 

d ;} YES i'J NO 0N t .:. 

0 YES 
.. NO ~N 'A 

ml REGUL..l.TOriY AGE!~CY NOTirll:;:) a~ OY PA:iSI NG, /DJtts 

' I'll ANY SY ·PC.SSING SINCE LAST I NSPECTION. 

: ot A:.; y ~YCl~AU L.IC ANI:l / 0;:1 ORG ANIC OV£.AI.;J<\OS EX~ERIENCED YES ::::! '10 ON/A 
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-- ·- --·· - ··----·-- ·----"J.~ft--:~"J.J/V/ ~-
l :,:c rl(.o•l J . Corr'""~"'-• S:to~c!ulos 
' .. . - - ---- ---------··- . ------·---·----·---------

.~ ·{vr ~ .__r .. o ~.·..... ,,,, IJ,c.:r, ··:-r~,,.t:JJ . ... c.~ •• ..~ 

:: · " T~•E :"~R~ .. ~ ITTEE nt.-5 OST..:..I'IEO :'HE :"IEC~SS;._r-c Y .!\ 1 P.A Q•.' /...LS FR~t.! TH E A.PP~O?RIATE 
;.u THOR iT I ES T O !3F.:.I:'I: CO~i!.TRvC'i i C :~ . 

C ' U t ? r;0PEr AMPI\ : .Ge'_,\'E"--T M.A.$ O:E!'J : .. tAOS FOP F~{~A · . c : ~JG : r :,HIL· .. ·' '- C•.~ .•J:•J: !il'lt:IIIS. ;reu B . ,.·IC.J. = ' ;1 c:;~.TR~CTS FOR ::I'JGH>:E!:ni'IG s;:;;> •."CES HAv :;',:g.;:;"' EXEC\..'T!:~. 
C c o :n:s1G~. ?L.!.NS ,. :.o S?ECI"IC.:.T: :;·:s n.<.ve ?.<:E :: ct. :.;r-L E TE;,. 
~ 

- ' c• c:.·~STFhJCT;Q:., t1,!.S CO:\IVE~ICC:C . 

~ ' ' CO~~STP.UC7' 0~1 AND/OA EOU IP'.l !:NT ~COU IS ITION t !. CN SCHEDULE . 

Q •91 CO~•STI'~UCT!O I'o HAS 9EEN COMPLETED. 

jX ' !':) ST"-R-:" -UP H~S C0•.1MC:NCEO. 

':: ' •I T 'o :O P!:n:oi!Tj ~E r·U , !) AEOUE3TE:::l .;..•: EXTE:-oS:ON C 'F TI:.IE . 

- --.J 

SECTIOI~ K · Self-t.1onotoro:l~ Progr~m 
r-· --~----------------------------~--------------------------------
P::rt 1 - Fiuw mcasurcn::nt , ;:urr!r~r tx:: 12Mt1Un cr:ncn~d - ---.' 

PE FH,<ITT~E FLOW 1\i:E.:.SUAEMEI\IT '.1EE TS TI-'E P ECUIP.EI\":: '. T3 A'.JO lti7!:"!T OF T H<: PER ~..11;r . U V ES C 1110 ~ .'\1 1 , 

DETA I!...S A-o/.t:. L-'?""Y Aq~'x_L,I'# /P-:J-,.1 ~~-~,.~fr/,,_1~·"=-~~~- ~~//.-CJ e,e¢-'c-.,_r £i...u'c 
.,..-.-- .. _ , ·: ... ·/: , .. .,...,c.../ ~r/c'c:- _.,-A,, :>;::;·.,-·., ~ ..... .. _ 

f<! l ? R o:,\.:1-AY '.IE;:.SURING DEVICE i'ROP!:RLY INSTALL::.O~·,- ....... ,..e_~~~,/ •%~~ . .(, ,,,.,( w "!:5 1.- NO LJ~. ! . 

-- !_v_p ~ OF DEVICE: LJWEI A l- PARSHALL F LU:.1E - :.::,c \' ETE ~ L: VC:"JTU i'l l ~.lET!: A .....: ~THE R .'S -:11:1:1· £1~-:_rt::"--: _ 

.c ) PAt!\~ARY FLC\'1 ME.:.SI,;RiNG DEV IC E PROP!:R L Y OPEi'\A o ED ~NO ....,,.l.:~~':'AI;,:OO. C"~••S: !-es'i£0. ~ NO 

l d o SECC ~;OARY 1NST R U1.1ENTS Uotalt:crs. r ;:nrJtrf.l'I C./ ?qO?E A LY O PEA"-":'E? .:.:>v:::> M;l. INT.:. •NE O. fl ,.:.'-~4 , ...= NO 

'•I ~'LOW \lC: ASURE•.1ENT EOUIPME NT ACE~~ATE TO H M.NO!...E EXPECTED i'iA:~GES OF FL.OW RATES. ;g YES ;; n NO 

Part ~ - S:unplin~ IFurthtr c."CplcnatiOII ct tcclrd -----1 

PERM ITTEE SAMPLING M EETS THE REQU IRE'I.1 E NTS AND INTEN T OF THE PERMIT. ...;ir YES 0 NO 

DETAILS : 

~ ~ ... 
C: N• .. 

0:-.:,-; 

~L.OCATIO:'IlS ADEQUATE ;::c R REPRESENTATIVE ~AM~§.::.S.:.· . -----------------'~::-Y"-"'F.;:;.S __ =-..;..:..::-_.......:::::....;:..:..:: 

to! PA R.t...VE TE"'S .t.l\:0 S..l.MPLING FRECUE~ICY AGREE WITH PERMI T . ,:X YES 

0 NO C"~ : " 
0 NO WN • ..! 
.-. ...... '" P:;p:.IJ T'r!: r IS l.iSIN(:; I.•ETHOO OF S~'ltiPLE COLLECTIO N i\E~UIREC BY PE~'I.iiT. ,X Y ES NO C N JJ. 

0 '"""': ': · ;. 

' " •: ::> ~:;P.:~oe ,R1,,.:~-N•JAL. co ~.:PCSITE C .:.uTo'.:..l.T : c .::=o~··::.::P~o=S.:..I T'-"-e __ F:.....;.;"'~r::.:a:o;y"""E;.:;N:..:'C,_Y.:.......---~----~~------
~~ SI • .'.:PL!: :C:..L!:C":'IC\! ""'OCEOUAES A l'IE AOEOI..'t.TE . , ~ YES NO 

.-. 
~0 C·~ : -l ol S~!'!'!.,!,.ES !'!_~ ~~I.G ~-~ ~~t"~=U:..:;R;:.:':.;.~:.;G~C:.:O"'-!'I..:.:IP...:O="S~I T:...;I:...'I:..:G~-------------------"~~'-!Y...s~';_;SL__....;..._::!.!.i!__......L-..::i-£. 

(oil PROPE R PRE SERVAT ION T!:CHNiOI..'ES USE D ;;& YES 

(iii) FLOW PROPORTIONED SA.MPL.ES OBTAINED WHERE R EOUI REO BY PER'AI T ,l! Y ES 

l ovl SA~:PLE ~OLOI"':G TI~.1 ES PR I C~ 70 .\NAL VS ES IN C::NFO R MANCE •;;ITH t.O CFR 136.3 _g YES 

e / MCNI'rCRING ~NO A.:'I:ALYS ES BE ING PERI=OAr..~EO 'I.IOn E Fi'IEOUENTL.Y THAN A<:OUIREO ~y 
P!:f'IMI T . 

fl II= le1 •$ Y!:S. "ESULTS ARE REPORTED IN ?ERMIOTEE 'S SEi...F-:1.:0!\IITCR I ' •G REPORT. - ·--- ---· --·-- ______ .... __ ·----- --------- - ·--- - - · 
P:~rt 3 - Ll!>Orlto~· 1 Frmllcr r.tptanctiott atta:ht•d 1 

----- -
-- YES 

IJ Y ES 

" EA\1oTIEE LASORATO I\Y ?ROCEOURES MEET TH E "' ECUIRE\IENTS AND lr~TENT CF THE PEAMIT. ...;& Y ES 

oe-r.:l.·:...s. 

0 '110 Q~.'A 

0 NO r ~,.,. 

:J NO W :+.:·~ 

CJ NO 4'1~ 
.._ NO ~N. ~ -
::J NO Cl !':/.:. 

:: .... ,:. 
--------------------- ·---------- ---- . - -·=--------~-------

. ... EP..l. ~PPPCVED "-:'I:A.LVT:CAL TESTI"':G ?ROCEC:.URES U SEO • • .:~o t:FR .'i':. )l Z YE S u N O 
~-·--·---.. --- --
' !:11 I I= ALTE ~ "' ATE "-~I ALYTICAL PROCEOU?ES ARE l:SEO. PROPER A?PRO'J.IIL H AS 3EEN OBTAI:-.E :::>. :i YES ,:~ NO AN · A --

~ ~0 ..._ 'J. ~ 
,.-, 

YES -
.J , SAT s;:;.:.cTO ?. Y CAL' 3At.TIO"' ANO \1 .!. : !\TE:'IIA N CE Q l' : ~: 5T~U'.1C~TS A'IO EQI..' : i>\ic"'T. Ji V ES - "10 C·· "' ..... 

-~ Y ES NO :::;i'j,;.. 

~ V ES 
~ _. :-.o ' .:. 

,.~ YES '- '10 _ N..,.. 

;g ..... !. ·-
...., 

VE~ 

[j YES 0 N O ..a:- .... ~ 

~_ .-. s ,_ .. ,~ - - --·- ·---- ·------•). ____ _ - ·- - . ---·--· - ---- --- ·------

LAe ..l.CORE3S • ----------------- -------------- -------
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~TION M · SimplinQinsotcti 

0 GF\Aa SAMPLES t.:.BT I NcO . 

2 COMF<Of.ITE OBTAI EO 

0, Ft.CW PP.OPORTI NEO SAMPLE 

0 AUTOMATICZSPLEA USED 

0 SAMPLE 5PLI W...!_TH PERMITTEE 

[j CHAIN OF C STODY EMPLOYED 

0 SAMPLE OBTAINED FROM FACILIT 

COMPOSITING F REOUENCY -----i.....,;,.-------1----------
GNo 

SAMPL.E REPRESENTATIVE OF VOlUME AND NATUA 

CECTION N • An•lyticll Ruulu IAtc::d r rcpcrr 1{ t:ecem:ty) •. 

I 

• 

.. 

E? A form 355~3 1~771 

I , , u • , . I • 

·----------":......:.\;,:? ..... ? . 1 5 ~. :·:(\', 
l i>En•.IIT · : c . 
I 
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I 
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V IS I B LE 
F t.OAT S~L CO t.OA OT H C: A 
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I 

I I· 
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CONSENT ADMINISTRATIVE ORDER 
1986 DISCHARGES TO WASTEWATER TREATMENT SYSTEM 

Several discharges into the biological treatment ponds occurred on the following dates in 1986: 
January 3, February 20, February 28, March 3, March 6, March 10, March 11, April 2, April 
7, April 8, April 14, and April 18. These discharges consisted of propionic acid from the 
propanil process, which was being initially brought on line at the time. The discharges 
possessed the characteristic of corrosivity, with pH of less than 2. 

As a result of these discharges (and other nonrelated issues) , the Arkansas Department of 
Pollution Control and Ecology issue a notice of violation to Cedar Chemical Company on 
December 19, 1986. These allegations led to a Consent Administrative Order; the current CAO 
confirms that Cedar Chemical is in full compliance with the previous CAO. 

Due to changes in management, Cedar Chemical is unable to locate data concerning these 1986 
discharges into the biological treatment system. Should any such information be discovered, it 
will be submitted in a timely manner . 
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APPENDIX D 
PREVIOUS SOIL INVESTIGATIONS 
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ECOWGY AND ENVIRONMENT, INC. 
INVESTIGATION OF INACTIVE PONDS 
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ECOLOGY AND ENV IRONMENT, INC., 

REGION VI 

MEMORANDUM 
!: . . '"~· ,. 

TO: Keith Bradley, Region VI RPO 

FROM: Miles Bolton, Ground Water Hydrologi~t ~~" 

THRU: K. H. Malone, Jr., Region VI RPM ~ 

DATE: July ~9, 1986 

SUBJ: Sampling Mission Resul ts from the Vertac-West Helena Site, 
West Helena, AR (AR 361) 
TOO# R06-8507-13 

INTRODUCTION 

FIT was tasked by the USEPA to conduct a sampling mission at the Vertac-West 
Helena site, West Helena, Arkansas, Figure 1. It was specifically requested 
that both surface and subsurface soil samples be collected at three inactive 
surface impoundments located along Vertac's northwestern boundary. It was 
agreed that three·sample stations would be established for each impoundment area. 

SITE DESCRIPTION AND HISTORY 
.; 

On October 19, 1985, FIT members Miles Bolton, Weldon Day and Jeff Dubose 
met with site representative Joe Porter to discuss the following day• s 
sampling mission and obtain adttitional site information. A st.mnary of the 
site history follows: 

A man named Kencade started operations at this site around 1970 
manufactoring methoxychlor . At that time, ponds were present where the 
inactive surface impoundments are now located. In 1972 the chemical plant 
was sold to Jerry Williams who sold the plant to ANSEL later in 1972. In 
1973 the plant was again purchased by Jerry Williams. By 1973 the plant was 
known as Eagle River Chemical. The name was later changed to Vertac, Inc. 
The predominant chemicals manufactured in the past were dinitro herbicide 
and propanil. The major chemicals currently being manufactured are 
methymil, permethrin, sypermethrin, and a hydrocarbon polymer that is 
composed of kerosine and I sonax 132. Mr. Porter claims that the yellow 
blocks scattered throughout the inactive portion of the site are where ANSEL 
buried dinitro drums. 

The surface impoundments were created from the ponds around 1972-73 • 
Limestone was added to the narrow impoundment for the acid neutralization of 

.... .. . . 
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dichloromal ine and propr ionic acid. The other two ponds were used as waste 
disposal. Wash water from Helena Chemi cal' s (AR 1589 ) chemical formulati on 
operations was al so placed into t he ponds. Helena Chemical stopped 
disposing of their wastes in the ponds around 1976-77. 

The ponds were :·closed in 1978. T~- closure procedure consisted of pumping 
the water from the pond (the water was removed by Rollins) and the~placing a 
clay cap consisting of native soil and bentonite over the impoundments. An 
aerial photograph owned by Vertac i ndicates the narrow pond was 
approximately 2-4 feet deep and the other two ponds were approximately 5 to 
10 feet deep. 

SAMPLING RESULTS 

Nine surface and nine subsurface samples were collected by FIT members Miles 
Bolton, Weldon Day, Jeff Dubose, Thomas Lensing and Lloyd Collins on October 
20, 1985. Their locations are shown in Figure 3. The subsurface samples 
were collected using post hole diggers. Since the maximum depth obtainable 
with post hold diggers is about 5 feet, the samples were collected along the 
sides of the ponds to ensure penetrating the fill material used to cover the 
ponds. In all cases, the subsurface soil samples were collected after a 
lithologic change in the soil profile was evident, indicating the subsurface 
samples consisted of non-fill material. 

Organic and inorganic laboratory results, field sample documents and 
photographs are attached to this report. The sample stations were lettered 
A through I. The number 1 was added as a suffix to each letter to indicate 
surface samples and the number 2 was added to indicate subsurface samples. 
Note in the laboratory results that organic samples from Stations 01, G-2, 
H1 and I2 had to be analyzed as medium conentration samples by the 
laboratory. Table 1 summarizes the organic surface sample results and Table 
2 summarizes the organic subsurface sample results. These tables do not 
list any compounds that were flagged as being present in laboratory blanks, 
tentatively identified, or below detection 1 imits. Therefore, only those 
compounds positively identified as being present in the samples are listed. 

! 

The organic sample results indicate that the surface fill material for pond 
11 is more contaminated than the subsurface material, especially at Station 
B. The qpposite is true for ponds 2 and 3. Only pesticides were positively 
identified in the subsurface samples. 

In contrast to the organic results, the inorganic sample results do not 
indicate the presence of significant inorganic contamination. The lack of a 
background sample, however, makes it difficult to draw definite 
conclusions. 

CONCLUSIONS AND RECOMMENDATIONS 

It is evident from the sample ·results that the subsurface material is 
contaminated with pesticides and other organic compounds and the surface 
fill material is contaminated with pesticides. Since the surface fill 
material is contaminate] ~ith a variety of pesticides, the possibility that 
the contamination extends beyond the site boundaries should be considered. 
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Considering the area's dependence upon ground water, the FIT recommends that 
monitoring wells be installed around the ponds to determine if the ground 
water has been affected by the organic compounds. The proposed well 
~ocations are ,shown in Figure 4. These locations would provide water 
quality and local h~raulic gradie?~ information. Currently, FIT lacks 
local h~rogeolo9-ic information for ::the area around the site. Therefore, 
the specific design of the wells wil'l be dependent upon the acquisition of 
additional hydrogeologic information. 

If the EPA desires to determine whether or not the surface soil 
contamination extends beyond the fill material as a result of wind blown 
action or possible indiscriminate dunping, then the FIT reconmends that 
surface soil samples be collected outside of the pond area. The proposed 
locations are shown in the attached aerial photograph, Figure 5. Each 
sample would be a composite consisting of soil collected at the station and 
four other locations no more than 10 feet from the station. Based upon 
these results, a comprehensive sampling plan could be developed to 
accurately determine the extent of surface pesticide contamination • 

/ ' 

I 
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Table 1. Organic surface soil results from the Vertac-West Helena site 
~ (AR 361). Only results that were not flagged are shown. 

Concentrations are in parts per billion. 

Station I A1 I 81 C1 01 E1 Fll G1 H1 I1 I 
I I I I 4,4'-DDT I I 1,813 26 30 34j 25 I 
I I I I 

Methoxychlo~ 3, 984 1 12,996 241 1841 817 221 4441 
I I I I Aldrin I I 596.1 I 37 I 
I I I I Dieldrin I I 1,120 I I 
I I -··r I Chlordane I I 3,563 I I 

~ 
I I I I 

4,4'-DDE I I 421 I I 

·/ 

I 

~ 
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Table 2. Organic surface soil results from the Vertac-West Helena site 
(AR 361). Only results that were not flagged are shown . 
Concentrations are in parts per bill ion. 

Station A2 62 ct .. 02 E2 F2 G2 

4,4'-DOT 22 

Methoxychlor 21€ 85,121 5, 65S 17, 26E 

Aldrin 1,073.f 

Chlordane 14' 36( 

1,2 Dichloroethane 190 

Phenol 1,80( 840 3,10C 

Bi s(2-ethyl hexyl) phthalate 67( 290( 

1,2-dichlorobenzene 

Gamma-BHC 72.2 98.3 

Toluene 4,000 

Ethyl benzene 

Chlorobenzene 

Total xylenes / 1,70C 

2-hexanone 

I 

H2 12 

654,178 

30,000 

4,98C 

34,00C 16,00C 

28,00( 

2,600 

3,30( 180,000 

75,00( 75,00C 

' ) 



• 

• 

• 

, 
(' 

QA/QC 

· After reviewing the data obtained f rom samples t aken at the Vertac- West 
· He lena fac il ity the resul ts are as fo l lows: 

#• ( ~ 

In the inorganic analysis the spi~ recover ies for ant imony (55%), l ead 
(65% ) , selenilJTI (0%), silver (60%), " tin (17%), manganese (34% ) and arsenic 
( 70% ) were below QC limits. Any values reported for t hese metal s may be 
bi ased to the low side, and actual values may be higher than reported 
v a 1 ues. 

The duplicate analysis for calcilJTI should be used cautiously. All other 
analysis for inorganics were satisfactory. 

For the organic analyss the surrogate recoveries for samples FC284, FC285, 
FC286 and FC287 were outside of QC 1 imits. These four samples were 
r eextracted and reanalyzed, however the reanalysis 'tttas worse than the 
original analysis so the results from the original analysis was reported. 
Since the surrogates were out of QC limits both times, this may represent a 
real matrix interference in the samples and not a 1 ab probl em. 

For sample FC291 the % RPD for the volatiles were all outside QC limits. 
Since this was a field rinsate blank the effect was probably minimal. 

For sample FC280 the% surrogate recoveries for all fractions were slightly 
above QC limits. Values reported for this sample may be higher than actual 
values • 

All compounds found in the lab blank were flagged with a B. 

The tuning and calibration analysis for these samples were satisfactory. 

The analysis of tflese samples show that each location had a variety of 
pesticides at varying concentrations. 

I 
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-SE NLJ4BER: ..,·...,78..,..1...._ __ 
ITE NAME/CO~yertac. W. Helena AR 1n1 • CONCENTRATIONS (ppm) 

EPA Sample Nunbers 
\RAMETER MFB341 MFB350 f-1 FB342 MFB351 MBF343 HFB354 MFB344 MFB355 ~FB345 

!_r_!x type SOIL SOIL SOIL son ~orr. I son C:OTT C:n TT l~iHi. 
tn1 nlJ'II 3570 3690 3710 2760 11?0 • 1 ?1..0 ?A7n I? 1 o;;n .S·330 
t1mony I?QD 

sen1c llR 6.3R 16R 4R n .QR 7 AR ?()D I? ?D 7 ?D 
r1tn 111 84 144 110 QO R7 1()0 !I.R hl.R 
ryll1tn 
tf • "" 
·~tn 13 ,1 00* 6650* 4700* 21 500* l'i 200f' ?1 QOO* 1 F. 1 oo"' 1?17 ()()():JI: 1Rt..1n* 
rom1l111 5.2 lo;; " t>_alt 
pper ' 12 8 6 . 1 7.5 R 2 17 f. 7 t. "\ fl 9_ 

on 10.500 10,400 8160 9530 9880 10 400 Q?'\0 l'\110 ll...fifl 
id 7.8R 7 . 3R 9 . 4R 5.9R 7 4R 16 8R n 1R 1 1R 7 7D 

~nes 1l111 6850 3950 2390 11 700 8550 12 500 8850 1? 100 'i1C}O 
1ganese b2/R 444R 640R 500R 636R 579R 661R 4'i9R '\A?R 

rcury U. utH 0.'038 0.095 0 . 067 0.079 0.050 0 057 0 01<} :1.048 
:kel ... 

taSS1llll 48 J 490 2.91 q~8 

len1l111 
lver 
t 1l111 ::>4 2 48::> 4b'J I I :J.. 388 502 566 734 550 
tll1l111 . 
l 

I • lllft 
lC 40 32 L.l Jl 38 37 34 31~· ~6 
tn1de U.:>4R 10.52R LSJR 
ttlon NO. .11.1 : . 

A? Rl B2 Cl C2 Dl 02 1 
1ple /NACtJVE. I#At.rrv~ 1/JAC.n'IE OMt.nvE 11/AC.riV~ 1 !ll+t.rl'v'll /NAcn v'E. I litter/liE JNAc.rrv'E 

1tfon l!f P11VIJI> - IJ'IIP•tnl{)- /,tf 1>~11}/IJ- 1/lfPtJIJib- llfP~t1NI>- J~fiVAID- f}ffi1JIJJIJ- Jl'ff•j!A//}- /,lfP~IIN/)-

:at 1on ~EAifj 111!/Jf, ~EiiTj !fEW~ ftt!.wr, ME. Air, It# E..*/ r 1'1£!11 I'JEJJr, 
ND~TJ,., I 5CV 11 

Alo~rrl JJoR..rtt AltJRIH Nt~R.nt Jo/(JA. rH sovrH sovnl 

Po)Jb Po All> PtJiib fotJO f>D )./ /) Po All> f>II-J 0 poAIO poJ.)D 
(SIIb- (sv8- (sv8- (StllJ-

sv((FAc.E.' sr~~rttU- 5ti~Fitd' Sti~F_.C£) 

lnd1cates a value est1mated or not re orted due to the p p resence Of lriterlerence. 
;pike sample ·recovery ts not within control 11m1ts. 
lup11cate analysis ts not within control limits. 

... 

t-IFB356 HFB346 

f\OTT. son 
;o?n 3000 

.OD t. I.D 
?? gg 

'· 7():JI: 11 Q()():JI: 

~. 9 .6__2 

2 200 8670 
"\D 7.2R 

1no 6710 
, 1 c;R '\1QR 

l OR1 o. 01\7 

'88 17Q 
. 

-22 465 

34 33 
1.4R 0 60R 
E2 IFl 
INAc.r/1112 OlltCriV/i 
l~fov#D- Jl<lf111.Vb -
)fD.Jr, 11t:vr; 
sovn1 sotlrH 
(>O}JI> f'o ,IJ() 
(5118-
51/RFitCE. 

NtBIENT f ~CKG~OUIIfO I . 

Western Eastern 
U.S •. 2. u.s. 2. 
5o11 ~11 

~8.000 JJ,OOO 
.4/ .5Z 
5. 5 " 4.8 
580 Z90 
0.68 0.55 

1 l 
18.000 3.200 

41 JJ . 
7.1 5.9 

21 lJ 
21,000 14,000 

17 14 
1,800 2,300 
380 260 

0.046 o.oar 
15 ll 

.23 .JO - -
10.000 2.600 
9.1 7.7 
.90 .-go 

70 43 
55 ~D 

l. Values obtafnecf fr( 
•element Concentrations 
So11s ana DEfier Surface 
~a(er~als oF (fie ~on(er 
mtnous Dnttia States•. 
dated 1984. U.S. 6.5. 

0 ProFess1ona1 Pa~r 127 
2. Reference for East/ 
West Division 1s the 
96 W longitudinal line 
which bisects Region VI 
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'SE NLJ4BER: .81 
ITE NAME/COD:K"'"E :.._,.V,...e~rt~a-c-, '""'~'Q"~'"".-Helena AR 361 

INORGANIC SOH fll YSIS SUMMARY 

CONCENTRATIONS (ppm) 
EPA -sim Dle lfunoers 

,RAMETER MFB357 MFB347 MFB358 MFB348 MFB359 MFB349 MFB360 

tr1x type ~nTI snn cnTT ~nTI cnTT lcnTT l~;:nTr 

un1nun J.' ll.n L..n?n 'HAn ?A~n !..tAn h~t..n l?ot n 
t1mony 
senfc f.. ~D ~ no c;Ao I. .OD 7 ~D lc; .QR 1?1l 
rhn 101 tl n 1 1 7 1 1 f.. 7Q It t 7 7n 
ry111un 
tl lift 
h.-. lift t ~ c;.nn• tt tnn• ?~tn* ? c; t nn• c;n c;nn* ?? -:tnn* lo~ ?nn* 
rom1un JLQ c; 1 1 ?A A c; 17 1 IF. ., 
bait 
pper l 1 1 A c; 1 1 Q Q Q L. 1? 
ln oo7n tn Ann o~c;n 1n c;nn AL..~n 11 Ann I c;F.An 
ad f. 1 R A '\R Q ?R , L.ll '\ 1 R f, QR It. Rll 
1nes 1"" 7120 'iQ40 l'lQO l'l ')00 6700 11 7nn l17?n 
1ganese t.1QR '\Qt.R 342R f\'iOR 274R . 70?R lt.R?R 
..-cury 0 .07CJ' ... '. : o'o63 0 .015 0 Ot.'i 0 OAt. 0 070 0 04? 
:kel lO 14 11 
tasshn 823 277 736 97 'i 453 
len1un 
lver 
lfun 627 628 568 597 594 642 532 
tl11un .. 

' ·-·"" 16 16 
ac 39 37 31 38 38 46 17 
mtde 0 56R 
tt1on No. F2 Cl C2 Hl H2 11 I2 
1ple /.lilt c. n vf5 I lilt CliVE /N/+C,r/1/E IN~cnv,_ IJIACTI'I/E INAcnv~ JA/A-crJvE 
't ion 1}11'0 UAID- I 11 fd V Jl 1>- JMfDIIIID- 1,4-f/'DIIJJb- IMPciiJI/)- JMPDVJI{) J~ft?vJib-

:at ton 11~wr; ME.WTj ME.~~ 11E~r li~Nr1 JiE.IIr, iiENij 
SCtJrtl WEST wes west Wesr W£.51 v/f.Sr 
Pollt> PON() PoAJf> f>D/J{) t,oJJb. poJJ~ pow I> 

[S vt.9- J ( 511"- StJ8- (. 511/J-

lsvltfACE.. ls&I~U.} SllltFAC£' !l vA~ItC.f. 

nd1cates a ~aJue estimated or not reported due to the presence of 1nterference • 
• ptke sample recovery ts not wtthtn control ltmtts. 
lupltcate analysts ts not w1th1n control ltmtts. 

MBIENT ~CKGROUND 1 

Western Eastern 
u.s. 2. u.s. 2. 
:SOli :i011 
58.000 33,000 

.4/ .5Z 
5.5 4.8 
580 Z90 
0.68 0.55 
1 1 

18,000 3,ZOO 
41 33 

7.1 ~.9 

Z1 13 
Z1.000 14,000 

17 14 
7,800 z.3oo 
380 Z60 

0.046 0.081 
15 11 

.Z3 .30 - -
10,000 Z,600 
9.1 7.7 
.90 .96 

70 43 
55 40 

l. va 1 ues obtatned frc 
•Element Concentrattons 
Sotls ana Dt~er Surface 
Aatertals of E~ ~onter 
mlnous Onliia S£aies•. 
aatea 1g~. D.S.ltS. 
Professlonal Pa2!r 1270 
2. Reference for East/ 
West Division ts the 
96 w longitudinal line 
whtch btsects Region VI 

10/31/ 85 
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ITE NAME/cr· · v t W II 1 AR 361 • er ac , e ena 
CONCEN IONS (ppb) 

EPA Sample Numbers 
~ETER MFB352 t-tF B353 MFB361 

ttr 1 x type WATF.R IJJ\TFR IJATFR 
1 liTI1 n lM1\ 

1t 1mony 
·sen1 c 
1r1um 
·ryllfLift 
tdm1 Lift 
1lchn 144* 168* 156* 
~ Hilt 
bTlt 
pper 
on 
ad 
gnes1ln 
nganese 
rcury U . U)L U.UJL 0 041 

ckel 
tass1a.n ·..:: ·-
1en1t.n 
lYer 
~ 1 Lift i.ll ll.l. lll 

all hn 
:\ 

•liCU lilt . 
itt.de ' 

: ' 
• 

It 10n NO. 

~le ~I.V.SAI£ RtAJs~rr• R.tJJSATE 
1t ton BLitJJI< 8 L..lt }./I( B~~tAJK 
:atton 

. . 

nd1cates a value est1mated or not reported due to the presence of 1nterference • 
. ptke sample recovery 1s not w1thtng control limits. 
upltcate annalysts is not within control limits. 

• Drf nk f ng Water Cr iter 
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50 
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·;' 
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• 
S' le Hamel Code Vt!rt..OC. W. Helena AK 0)6 1 ----

~11/SIIr~ 1~1-S4rE r~:!z~E I LAlli< 
Stmple St•tlon Humber Mid '1).1/f'S' 1•/14/ts •!).1/~s' 
Locitlon 

Sctn fr ac tlor 
c,....-ftft .ft .. No. /Chss 
£PA SAifll£ NlJI'IIfll 
11ATRU 
Hethvl"n" Chlnrld" VOA/1 
Ch1oroforlo vn-a/i 
Benzene VOA/1 

Bh-C2-ethv1hexv1) ohtha1ate AIIN/1 
Ox~ VOAI) 
Hexa•.,thvlrvclotriAI1o••n" vo.\ I] 
Acetone -vri.\ r2 
Dl-n-octvf ohthai.lllte ABN/ 1 
Ht!thoxvc:hlor Pest/t 
Unknown 2042 AIIN/3 

2056 ABN/3 
,.;~.;;;. , ;. 2081 AIIN/3 

~·-~ 

--

--
~ 
1-------
>---------

1. i'riori ty Polluhnf. 
2. Spe~lf ed H4Zardous Su~stance . 
l . len~•t rvely Identified . 

[FCl91 FC292 IFC300 
IIIATt:ll I WATER [WATER 
1 SB '~R 
r: .. ·~ .. 

i'iR 

!?nta 120.111 I''"" 9J 
i.2ill 1.1.111 

9~011 

20.1 
10.69 
It A I 
127.1 
li2.J 

VOA-Vorattle 
1-· 

ABH • Acid Sase/Heutr•l 
Put- Pesticide 

e : 

--
I . 

Cue •r 4781 Contentr•t ion pp_p Page _1_ of .1_ 

' 

s - The anal yu ' found n the I ab lilinl. 
J - Indicates an estltuted valut for tentttlvely Identified conpoUI' .::o 

tCJI~und5 found below de teet ton I h•lt . 
P - Prrsent tn s•ole . but not reoorted bv l.&b . 

-
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Table II: <JIGA'fJC ANALYS[S S:Jf' . ..\,n 

Site N.,e/ Code \'cnas_J!...li.!!J~~- ~L£)361 Cue Nutnber 4781 Contentr•t I on PP.,b PageL._ of 4_ 

AI A2 81 112 Cl ~2 01 p2 F. I E2 Fl F2 

S.,p I e St a tl on Numbe.- and 
Location 

Scan Fractior 
C0111pound 'lo, /C 1 ass __ 
EPA !)Aif'L[ "U~t14 ~ IFC289 W81 FC290 F'C282 ~C291 rr.1111 .. C2.94 lrC284 lrr.29'i .. ,..~ ... B:296 
~TRJl 

VOA/1 · - ~l.l.- I SOil. lso11. SOil SOI.L ~011 . .so.u SoiL SOIL lcmr1. :t.t..A. ...SOIL 
HeLhylene Chloride !L_ 11011 11211 12211 911 . 711 8UII ~611 2111 ll"iOII 611 1611 
Chloro£nr11 ,VU/\1 I 78 711 [6R 711 711 7a · 8408 611 111011 711 
Rcnzcne 

~~~}--- l.L__ 7D ..8A.O.Il &.11. 611 
Tolu .. nt' ~.1 
1 1 1- LrtrhlnrnPih:tnP YU/\{1 7J - 7J 

. ""' ...... YU/\11 !190 
t(llylllcnz:ene IU/\1 I 
~hlurobcnz:l'ne IU/\1 l 

7cetone IUI\I I. 1411 lJ 15011 1211 12.8 ...l2A 
Tot~l ~<ylene!l VUI\,' I. 

2-h .. ltanon<' fUI\I I. -.,_ It ,, """'. 459J 465J 46SJ 36J OSJ 14HJ 2078J 
l>ho •n :"""'. 800 840 

.1. ..2_- A • h In ·nlo.,.,. • .,n. """'' 05J 

..At .. - l1-l':huh,.•ull nbtbalate """'' 670 900 OSJ 475J 
-' 4-nnT Pen/1 1813 26 2 30 14 
..t. c.-nnr. Pest/1 421 

MM hnvv.-h I nr . p.,,.t/1 1984 216 12 ,99fi 241 04.6J 106 .8J 5.-.~121 ~9 . 6J · l14J 184 5659 
AlAr In .... ~ . - p,.,., /I 596.1 1073 . 6 

ni,.IArt n Putll 11120 ~0. 'JJ ~2.8J 

rhiDrA"n" Pest/1 l~flJ lA ·u.n 
t:AmnL, - RIIC ( I I nAAnP \ Pest/1 ~~ 1 • 98.) 
IIP•Aml'th~v.-1nl rl,.llnvAnf' VOlt./) 92JR [JlJR [J41JJ8 [JUJII /4J8 14J8 l:IOOJII 190J8 fliiOJII 36JII ')Ota 

MPihn•vhl'n7PnP V!JAJ) !-'.. IOOJ I, I 

llnltnnwn 62 v.oALJ 1600J 
lln~"nun l~nn" '-"' VOA/3 ~UOJ 

lln~nnun AlJr..a..n.e ZbJ VOA/3 14J 

lln~nnun AI~""'" 441 lvoA/3 J 
I 7- tll.-hlnrn-l-nl I rnh .. n7'""" ~H/3 

·.J..I.o..ltno"'n Allt"'n" 1510 ~BN/3 I)~UJ [<4.lUJ P80J b50J 
llnlt t"Atbnvvllr al'ltl I )Ill ~BN/3 - [.J'IUJ ['IOUJ .... 50J 
Unit. nnlvnu<"1.,3r Arnmatlt' l_'I.J.' ~..BND lUUU.J 

llnl<nown Alk""" • ' ' ' _zzzz Mti/3 II~. ZIIUJ t60J . A1<:nhn1 .)JU ~BN/3 ZJUJ ftiUJ ll90J 
lln~nnun AM in" 1/~tl ~BN/3 l.JUJ ~JUJ OOJ 20J 
ll"~nnun '""'- "_BN/ 3 .l'IUJ [lOUUJ [llUUJ 

llnknnwn .)011 ~BN/3 [ZIUUJ ·_..., 
Un:.own K; ,con" 1110" MN/3 ILlVU.J I' lUV.J 

.Jlnknown Alkane lb/1 ~BH/3 [lbUJ ~80J r;60J 

~~----
l.J'/<4 ABN/3 1

0lUJ 400J I) OJ 

~ Sub51t~Lr~~ne "VI ABN/3 l '\1\n ~40J 

Ullknown Alkam: IUl) BN/3 :.ant. 
_.I!J:OOI.2l!JIJJ..lt i!.!!!' __ rm ARN/) lc;1n1 

14)0 ABN/.J 1nnn 
nown I)IIU ARN/•3 JlOlH l700J 

L _C:1.!!!?l'll!s Acid l..IO'f f,_BHlJ 40J 

~ ......... .,. . 

('lj'I,!J!I,~.l~ _ ____lQI.d RNIJ __ 
- - '----- 5 • 1M 1n11 yW 

700J 
;>r 1or •ly-pon •Jtant . VOA • Yo 1t11e s round n the hb blink. 

2. ~pe r if ed Hazardou\ ~tlstance. 
). l en ~ at 1vely Identified. 

ABN - At ld Bne/ Ne utr al 
Pest - Pesticide 

J • lnd lc atu ., est l1111ted wal ue for tent1tlvel y ld entl fltd CCJ!Ipo~r.: > 
COIIJ'Ounds found below detection 1 l111lt. 

P - Prt\ent In sPole. but 110t reoorted bw lab. 
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• • hble II : ~GA'IIC ANALYSI S S:Jf'WY 
Sl t e Nam e/ Code ~~~:.. _l~e_!_e.!'a AR 0361 Cue ~ber ...;4..:.;78::..:1,__ _ _ P1ge L of _4_ 

AI 112 Bl 82 C1 C2 01 02 E1 E2 F l F2 
S~mpl e St 1t ion NIM!Iber and 
loe~t t on 

Scan f r acti o~ 
COIIIPound No. IC lass 
EPA SAif'l E NU~ER F~,an .,,..,.Q 

'""""' ~r290 IFC2112 IFC291 lr~1111 IFC29 4 l l!'~u l .. , • .,a(. .. ,.,. (. l .. ,..,a .. 
~TR IX !;Of!. !;Of!. c:nrr lr:nYt :nu 'n" I SOIL I SOIL rSOTJ: I !;Oil. C:Oll. l c:n11 
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~ ~ft~ ft ft Uft .-~~ -ft- '""" 
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Unknown ,,,.'; ARN / "1 51 0J 
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-
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Unk. Subs tituted Bcnzene l 412 ABN/ 1 

\ ... ~ . .... : 

' 

-
1---

-·-------
-·----~--. 

- ------
>---- ------- -------

-:-· -~rlonty Poll';Jf~ 
Z. :ipe -: I ' ed H4 urdous Sut. s t ance. 
) . len!at •vely lden t If l ed . 

--f--

-
v~ Yo at lle 
ABN - Ac ld Bue/Ne utral 
Pest- Pest ic ide 

l!fti"J' 

' 

~ - TM 1n11 ylt S fOund n the lib bhnlt. 
J- Indicates an estl1111ted value for tentlttve l y ldentl fl ed CO'IIpo ii'C::i 

c011~unds found be !ow detection 1 l11lt. 
P - PrP\tnt in s.,.ole . but PlO t reoorted bv l ab . 

--- - . -- ,_, ---- ·--------- --
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• • T~le IT: D!GA,.JC AN~ 'rSlS S:lt'W'r 
Site Name/ Code Vertac , w. llelena AR 0361 cue Number 4781 Concentr1t ion pp_ b Page 3_ of 4 

Gl c:2 Ill 

Sampl e St1t1on Humber and 
Location 

Sc•n Fraction 
Compound No. /Class 

_li'A )liFI'[ [ li(J~[R -- f'C286 -- FC297 ill87 
l"TIIIl [SOIL_= S2.lJ._ SOIL 
H"thvlf'nf' Chlnrld" VOA/1 UA- 7700A 71001!. 

Chlorofo r a VOA{L 2L._ I AI. ... 7908 
8~n~rn" VOAL!_ 2..&...._ [A,, ... 

lnl Ul'l)_~ voll/ 1 lllflllQ 790J 
1. 1 .1-trichloroethant' VOA/l-
.1.2-dichlo ... VOA/1 
EthvJhrn71'111! VOA/1 lilt.~ I 
_Chlnrobr~zl!nl! VOA/1 
Acetone VOA/2 ILlB. IUOOB. ~6008 

Tot11 l xylenrs VOA/2 ll100 
2-hexanone VOA_j_Z 
N-n It r osod I nhl!nvlnrlll ne A8H_/l lut..l [ ?? ~&I 
Phennl A8Nil illOO 
1 2-d l ch 1o robenzen" A8N/I 12H4.1 
llls(2-ethylhexyl) phthalate A8N/1 
4 ~-ODT Pest/1 12i 
4 4-DDf. Pl!st/1 
Hl!thoxychlor Pect/1 817 17 . 266 l.ll 
Ald rln ~,: ·• Peet/1 J( 

Dieldrin Pestt 1 

Chlo rdan!! resttl 
Ca11111a- RHC (llndanl!) Pestfl 
llt'xame l hy):yc lot rls II 10xane VOAIJ 85JII 520JB l9l0Jil 
Hetho><yb~nzl!ne YUII/J 128 ,OOOJ 
Unknown 62 YUII( .I 850J [.O:VVVJ 
Unkno.,n Alkane 247 VU/\I.J_ 

Unknown Alkane 263 ~flf_J 

Un -nnwn Alkan~ 441 YOAI J 
I 2-dlch i iH0-3-nltrnbenz~nl! /\111'1/.J IS OOOJ 
\lnknnwn Alk~tn" 1510 1\111'1/.J 

Unk . c arboxylic acid 1518 1\111'1/.J 

link . po lynuclear -.r o"'a tt~ i9n /\111'1/.J 

llnknnwn Alk~tnl' ... 2222 1\111'1/.J 

Unknnwn A_lcoho_l_ · 530 J\111'1/.J 

llnknnwn Araln~ 798 1\111'1/.J 250J 
Unknnwn 1842 1\1\l'lf.J 270J 1900J 
Unknnwn 508 1\111'11 ~ 

Unknown Ketone 1684 1\111'1/.J 

Unknown Alkane 1611 1\111'1/.J 

lin known 2J94 1\nn/ .J 

Unk . 9J 'GStl tut~'Ol!i'nune4ol 1\1\1'11~ llOOJ 
Unknown Alkane 1025 1\1\1'11 .J 1900J 
Unknown Al,ftne 1218 1\llnf.J 

_!!_nknown Ar~Tne , 14 S6 noni~ UQOJ 
'1Jiilii1own 1580 no"'" 
1Jiik: l:a-;'l;(jXyll c ma-l 364 1\0"' J 

n nown""ATKnne- 1..!_41 ABNL L -'--r:- ·,rTo-rtty Pollutant. v~ - vo tt 11e 
'l . ~pe -: i f ed Hazardou\ Sob stance. ABN - Acid Base/Neutral 

Pest- Pestic ide ). ~en• at 1v ely Identified. 

H2 ' 

f_C298 
SOIL 
33008 

J4 000 

1600J 

3300 
75 000 

lOOOJII 
1-'VV,VVU 

----
11 2 

FC288 lC299 
SOIL san 
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7J 
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2600 
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75 000 
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!_!_. JJ 

I""" 6::14 ,I I IS 

<1_!1:1_0_ 
860JII 46JII 

l4V,VVVJ 
~UUUJ 

740.000. 

'· 

JIUJ 
"'V"' 

IZJUJ 

-

380J ~,., nnn 
111 non 

I" nnn1 

II - 1M an1lyte s round n the lib blink. 
J - Indicates ., estiruted v1lue for tentltlvely identified COI1pcHI'.: > 

cm~unds found be!ow detection I l111lt. 
P - Prt \e" t tn \rolr. but 11ot reoodtd bY lab. 
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Sl tt N~t/ Codt _ve_r_t_llc:__w_. -~~~~e_n_o -~R ~Jft:;.:l:.______ Cut NU'!Iber 478.;.1 __ _ PageL of i._ 

C:l C2 Ill 112 ll 12 

iampl e Stat fon Number and 
.ocatlon 

Scan friet for 
"0111paund No. /C las~-
W ~Aif'LE NU!'tiER 
~TifiT 

llnk nnwn IQQ 1 ARN/1 

JDkDQIIID AlkiDt: znn? UN/'\ 
•fnknnwn ,,,, .&RNJ1 
J~kn<>wn ?1H ARN/1 

Jr' "'""" 
... ,,. A .. l /1 

'"n 1\4& ARN/1 
~·,\];,h<Jt •~sil ARN /'\ 

!.!!..!L....£·• r box ,;tl,. At" 1 d IH' ARN/'\ 
'nk.nown 1403 ARN/'\ IQOOI I 7001 I">,UUVJ 
~k . Substituted Ben~enel4l2 ABN/3 2700J 17100.1 

. 

• .... \ ... 

-

' 

... 

. .. 

-

·-
-----·· - -
------ -- - · ---- - ----- - -
- - ·--- ··- · -
~.-- ;r,. ro-rTfy"'POn-:Jfanr.- V04 - Vo atilt - - -- 5 - The anal~ IS fOund In the I ab bllfllt. 
z. Spe~ i f td Hazardous SuLstance . 
) . l en:a t •~ely !dent tf 1~. 

ABN - Ac ld Sue/ Neut ral 
Pest - Ptstfcldt 

J • Indicates 1n •stf1111t~ value for tentatively fd~tlfled c<JIIpouroC > 
C<JII~unds found be!ow detection Jl,.lt. 

P • Prtstnt '" sPoil'. but 110t reoortl'd b~ lab . 
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SORRELLS RESEARCH WPCF • 
LABORATORY AND FIELD SERVICES 

8002 STANTON ROAD 

LITTLE ROCK, ARKANSAS 72201 

Apr i 1 21 , 1988 

Mr. Jce Fcrter , Environmental Engineer 
Cedar Chemical Corporation 
P.O . Bo:·! 2749 
Wes t Helana AR 7~390 

Dear i'1r- . Fm-r.er : 

(501) 562-8139 

Enclosed please find addendum . 1 •. 2 • revision page, page 
25a along with maintenance information for the Cedar 
Chemica l Pro j e ct . 

Replace th e revision page a n d insert o ther p ages ( 1 1 .1 , 
11 . 2 ) following page 11 of vour Project Report . 

Insert page 25a fo llowing page 25 in our Quality Assur a nce 
Plan and a d d the appendices Prev entive Maintenance 
informat ion following the end of the QAP . 

It has been a pleasure to work with you on this project. 

?c~~~£ 
K. E. orrells, M. S . , Consulting Chemist 

Presi dent , Sorrells Research Associates, Inc . 

A~IO 1. 4 

I<ES/lsm 
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SCOPE OF PROJECT 

Cedar Chemical Corporation at West Helena, Arkansas operates a 

biological treatment system consisting of three surface 

impoundments operated in series with respect to flow. 

This project was designed to sample and analyze all sludges, 

sediments, and liquids in the biological treatment system and to 

make a determination pursuant to 40 CFR Part 262.11 whether such 

materials are hazardous wastes. 

Sampling and analysis was carried out by Sorrells Research 

Associates, Inc. as reported herein . 

- 3 -
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TABLE I ANALYTICAL PARAMETERS 

GENERAL PARAMETERS 
Alkalinity 

Fl~shpoint 

coo 

Total Solids 

Total Suspended Solids 

Total Volatile Solids 
Ammonia-Nitrogen 
Nitrate-Nitrogen 
Sulfate 

Sulfide 
Sulfite 
Cyanide 
Chloride 
Arsenic 

Phosphorus, .Total 
Total Organic C.arbon 
Total Organic H.alogen 

Field Temperature 
Field pH 

PERSONNEL - SORRELLS RESEARCH 
FIELD SUPERVISOR - C. A. SORRELLS 
FIELD BIOLOGIST M. G. MARTIN 
CONSULTING CHEMIST - K. E. SORRELLS 

METALS 
Aluminum 

Cadmium 

Chromium 

Le.ad 

Mercury 

ORGANIC 
Ethylen• Dichloride 

Methyl Isobutyl Ketone 
Mesityl Oxide 
Toluene 
Xylene 

Isophorone 
Dimethyl Acetamide 

3,4-Dichloro.aniline 
Propanil 

Phenol ( s) 

OBSERVERS - CEDAR CHEMICAL CORPORATION 
ENVIRONMENTAL ENGINEER - JOE E. PORTER 
LICENSED OPERATOR I ENVIRONMENTAL ANALYST - DALE KUMMER 

- 4 -
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SAMPLING PLAN 

A. Field Planning 

As previously stated, the biological treatment system 
consists of thrQe surface impoundments operated in series with 
respect to flow. The initial pond, known herein as the 
equalization pond receives influent from the plant area through 
an API separator. 

The effluent point lies at almost maximum distance obtainable 
dia~onally. Therefore, four bottom samples points, 1 through 4, 
at approximately even intervals between the influent and the 
effluent were selected to represent gradient of influent 
contamination. 

This pond has a retention time of approximately two months. One 
sample point at the exit point was selected to adequately 
represent the pond ' s contents, Point No.5. 

Point No. 5 was selected for field replicate sampling, and for 
split sampling with Cedar Chemical Corporation. 

The aeration basin operation design is that of a complete mix 
system. An aqueous sample representing the mix, Point No. 6, and 
a return sludge sample, No. 7, were selected to •dequ•tely 
represent the physical and chemical content of the extended 
aeration basin. 

The Polish Pond is the final impoundment prior to discharge to 
the Mississippi River. Entry and exit points are almost 
diagonally opposite in the rectangular impoundment. A bottom 
Sample Point, No. a, from the entry side was selected to 
indicate settled solids from the clarifier overflow. Bottom 
Sample Point No. 9 close to the exit was selected to most closely 
indicate that contacting effluent to the river. 

Point No. 9 was sel~cted for field replicate sampling for bottom 
sediment samples • 

- 6 -
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SAMPLING PLAN 

B. Field Equipment. (See Method Documention Section for 
Laboratory Equipment.) 

SPECIAL COLLECTION REQUIREMENTS 

1. Bottom samples were collected using 12 feet 
length, 1" diameter PVC pipe in extension sections. 
A detachable rectangular open-mouth cont•iner 
attached to the end was used to collect bottom 
sediments, and, after thorough rinsing, water 
samples. 

2. 

FIELD MEASUREMENTS 

A YSI Model 35 Meter was used to measure 
conductivity, as well as sample temperature. 

A Cole-Parmer Model 5850 pH/Ion/Temp Meter was 
used to measure sample pH • 

CONTAINERS AND PRESERVATION 

3. For GLC extractables samples, the Wheaton Amber 
Borosilicate glass liter bottles with 
teflon-liner caps were used. 

I-Chem Research EPA protocol 40-ml, 5eptum-capped 
vials were used to collect duplicate samples for GLC 
purgeables. 

Samples for TOC were collected in 4 oz amber 
borosilicate glass bottles with septum-lined caps • 

- 7 -
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SAMPLING PLAN 

8. Field Equipment. (See Method Documention Section for 
Laboratory Equipment.) 

4. 

{Continued from preceding p•ge) 

Bottom sediment samples were collected in the 
corresponding (as cited here) wide-mouth container 
in every case. 

The Nalgene LPE 500 ml and/or 1000 ml containers 
were used for samples for metals analysis, and 
preserved with nitric acid to pH less than 2. 

Samples for cyanide analysis were collected in 
Nalgene 500 ml or 1000 ml bottles and preserved 
with NaOH to pH greater than 12, and cooled to 
4 .C with crushed ice. 

Water samples for solids and other inorganic 
analysis such as sulfate and chloride were collected 
in half-gallon polyethylene bottles. 

SAMPLE TAGGING AND CHAIN OF CUSTODY 

Waterproof tags or labels for sample m•rking. 
These were made out by C. A. Sorrells, as he kept 
the permanent field log, and fastened securely to 
each sample container, as the s•mples were 
collected and preserved . 

- 8 -



• 

•• 

• 

SAMPLING PLAN 

Sect i on C 

C. Sampling Procedure: A minimum number of trained persons are to 
be involved in sample collection and handling. For this 
project, the samplers were K. E. Sorrells, M. S., C. A. 
Sorrells, and M. G. Martin. Observers were J. E. Porter and 
Dale Kummer. 

1. Distances along the ponds edges were measured for 
representative sampling points. These were selected by K. 
E. Sorrells, determined by pacing. 

2. Bottom samples were collected by M. G. Martin using a 12 
foot length, 1" diameter PVC pipe as an extension, with a 
rectangular open-mouth container attached to the end, 
in order to scrape up the bottom sediments. Bottom 
samples were collected from the equalization pond and from 
the final pond. These are rectangular in shape, with 
sloping sides, a total depth of 6 to 8 feet, and 
considerable freeboard. Bottom sample depths were 
approximately 4 feet . 

3. The sampling device was rin5ed before and after each sample 
was taken, per Quality Assurance/Quality Control (DA/QC) 
procedures, Section 6, Paragraph D, Sorrells Research 
Associates Quality Assurance plan (submitted as an attach
ment. (SRA GAP). 

Bottom sediments from successive scrapings at a 
sample point were combined and gently mixed in order to 
insure both the homogeneity and the integrity of the 
sample. This was accomplished by K. E. Sorrells, who also 
filled EPA vials for volatiles analysis. 

4. Field duplicates were taken for two of the nine sites, per 
QA/DC procedures, (SRA GAP) 

5. Field blanks were provided by the laboratory, in accordance 
with QA/QC procedures, (SRA GAP). Field blanks 
were provided to document absence of contamination or 
introduction of extraneous-origin analytes or 
interferences . 

- 9 -
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6. The following information was record~d on the s•mple tag or 
label. 

Site number: 
Date: Time: 
Name of Collector: 
Preservation Used: 
Analysis Required: 

This work was accomplished by C. A. Sorrells, who also 
provided the proper preservation for each sample, •ccording 
to required analysis for the respective aliquots by 
container. 

7. A hard-covered bound Field Book w•s used to r•cord the 
same data as was listed on the s•mple tag, plus shoreline 
distance from a known starting point. This log was kept 
by C. A. Sorrells. 

8. Samples w~re preserved by immediately by chilling the 
sample jar in a durable ice chest with crushed ice. 

9. Chain of Custody Forms were completed. See copy in 
Section 9, Page • 

10. Samples were transported immediately by Sorrells Research 
Associates, Inc. to the laboratory in Littl• Rock Arkansas 
for Analysis • 

- 10 -
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April 15, 1988 

Mr. Joe Porter, Environmental Engineer 
Cedar Chemical Corporation 
P.O . Box 2749 
West Helena AR 72390 

RE: Surface Impoundment Sampling and Analysis 

Dear Mr. Porter: 

Attached please find final report on the Cedar Chemical 
Project. We appreciate your patronage. 

Thank you for this opportunity to provide Laboratory 
Services. 

Yours truly, 

K. E. S~orrelJs, M ;.s. , Consulting Chemist 

~ :~ 1(/ c'A~ 
President, Sorrells Research Associates, Inc. 

AWOl. 4lsm 

- 11 -
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ADDENDUM 

DISCUSSION OF REPORTING UNITS: Throughout this report anal yte s 1n 
WATER samples are reported in milligrams per liter <mg/liter), that in 
weight per volume , approx imately equivalent to part s per million, with 
the e x ception. of course, of measurements where other units a re 
appropriate, such as Degrees Celsius, pH units , units of Spec1fic 
Conductance, and so forth. 

In accordance wi th accepted professional practice and current 
engineering practice, throughout this report analytes in SEDIMENT 
samples are reported in milligrams per kilogram ( mg / kg ) , which ~ ~ 

carts pEr million . The r a tional basis for th 1s d1stinct1on 1s ~ h at 

a liquots of solids , semisoli ds, slurries, sludges , soil5, and 
s ediments are measured out b y we ight of sample. 

It also should be clearly understood that this report1ng prac tice 
refers to the analyte concentration in the sample as collected: that 
is on a wet weight as is basis; no other basis is implied. For 
purposes of comparison the Total Solids is reported for each sample. 

The di fference between the Total Solids reported an d 100 percen~ is 
the Loss on Dryi ng. <Oven Dried Basis. Th is is a Standard Methods 
procedure. ) 

With these distinctions clearl y stated, throughout this report! 
Al kalinity has been reported as Calcium Carbonate <CaC03>, e i ther in 
mg / liter in water samples, or mg /k g in sediment samples. In either 
case the mg or parts refers to the al kalinity EXPRESSED as Calc1um 
Carbona te per liter / per kg/per mill ion SAMPLE, as the case may be . 

-11- .1-
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ADDENDUM 

DISCUSSION OF METHODOLOGY: Organic analytes e :< tracted from water and 
sediment samples from this project were analyzed by Gas Chromatography 
- Mass Spectrometry. CGC-MS> Descriptions of equipment, methods, 
detection limits, personnel, dates and times of beginning specific 
sample analysis, results of replicate determinations and illustrations 
are included in the appropriate sections of this report. 

Uodates to the general Quality Assurance Plan CQAP> with appropriate 
Ao ppend ices for references are incl uded w1 th t he current rev ision of 
this project report . 

- 11 - .2 -
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Cedar Chemical Corporaticn 
P.O. Box 2749 
West He lena, ~ 72390 

TAB....E GA-l 
General ~al ysis 

Attn: Mr. Joe Porter, Environmental Engineer 

Re: 8553.001 CEOO Date Received: January 15, 1988 

Date Reported: March 14, 1988 

9.Jrface Impound~TEnt ~ling and ilf1alysis. Bottom Sample from sc:uth cOI""T'lef'" of 
equalizaticn ~ lcx:ated 25 feet northeast of influent pipe. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1110 ho.Jrs 
Central Standard Tirre (CST). Ot:Jsenied by Joe E. Porter and Dale Kumer. 

Field p-i 
Alkalinity 
Total Solspended Sol ids 
Total Volatile Solids 
Total Solids 

~ia-Ni trogen 
Chloride 
CXD 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Phosphon.Js 
TCX::: 
Field Specific Conductance 

Sulfate 
Sulfite 
9.Jlfide 
Temperature 

Arsenic 
Aluminum 
Cadmium 
Chromium 
Lead 
Mercury 

LNITS 

units 
l't;)lkg as aa:>3 

I"QIKQ 
l"g/Kg 
M;IKQ 

~/Kg 
~/Kg 
l't;)/Kg 
l't;)/Kg 
Celsius 

~/Kg 
l't;)/Kg 
l't;)/Kg 

~11<9 
MicrcSicm 

~IKQ 
~/Kg 
~/Kg 
Celsius 

Reviewed by: K. E. Sorrells, M.S. 

- 13 -

7.34 
470 

6,320 
2,390 

8,720 +- 810 

36.81 
198 

3,410 
o.~ 

Negative 

0.028 
0 

32.8 
341.5 +- 7 .o 

850 

-

38.5 
25 

2.36 
~.5 

0.92 
87.4 

0.013 
0.364 

0.24 
0.0428 

r-J ( (!":" ] (Initials) 
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Cedar Chemical Corporati on 
P .O. Ehx Z749 
~t Helena, ~ 7'Z590 

TAB....E GA-2 
General ~lysis 

Attn : Mr. Joe Porter, Env in:J"'mE!ff t.ll Engineer 

Re : 8553.002 ~ Date Received: January 15, 1900 

Date Reported: March 14, 1988 

Surface Impoundment sampling and analysis. Equalization Pa'ld Ehttan Sample 6/) feet 

north-Est of south comer. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I MichaRl G. Martin at 1145 tn.Jrs CST . 

Ctlserved by Joe E. Porter and Dale l<l.mner. 

Field p-1 
Alkalinity 
Total Suspended Solids 
Total Volatile Solids 
Total Solids 

Alm::nia-Ni trogen 
Chloride 
em 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Phospt-orus 
TOC 
Field Specific Conductance 

9.Jlfate 
Sulfite 
Sulfide 
Temperature 

Arsenic 
Aluminum 
Cadmium 
Chronium 
Lead 
Mercury 

LNITS 

units 
Mg/kg as O:C03 
Mg/Kg 
Mg/Kg 
Mg/Kg 

Mg/Kg 
Mg/Kg 
Mg/Kg 

6.~ 

522 
2,700 
2,(.8) 

4, Jq() +- 80 

36.68 
191 

2,690 
0.005 Mg/Kg 

Celsius r'b"le - ~ient to tJJ * 
Mg/Kg 
Mg/K9 
Mg/KI;j 
Mg/Kg 
MicroS/em 

Mg/KI;j 
Mg/Kg 
Mg/Kg 
Celsius 

l'"g/Kg 
Mg/Kg 
Mg/Kg 
Mg/ Kg 
Mg/Kg 
Mg/Kg 

0.674 
0 

'29.9 
281.9 +- 15.0 

8:)() 

"S1 
40 

6.04 
4.5 

0.30 
32.5 

0.007 
0.139 
0.125 

0.0293 

U 1\b flash observed bet~Een ambient temperature and tJJ Degrees C.lsius. 

ReviaEd by: K. E. Sorrells, M.S. v~ Initials) 
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Cedar Ct-Emical Carper a tic:n 
P.O. Ebx 2749 
West He lena, ~ 7Z590 

Attn: Mr. Joe Porter, Env it a wfEII t.ill Engineer 

Re: 8553.003 CEm Date Received: January 15, 1988 

Date Reported: March 14, 1900 

Surface Impoundment sa~t'4Jli"9 and .,-,alysi~t. Equalizatic:n Pa1d fbtt.an Sample lcx:ated 125 

feet norttw:!st of east corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michoael G. Martin at 1207 tn.Jrs CST. 

Observed by Joe E. Porter and Dale Kumler. 

~YTE LNITS FCl..N> 

Field ~ lSlits 6.83 

Alkalinity ~/kg as o:co3 456 

Total ~spended Solids ~/Kg 3,110 

Total Volatile Solids tot;)/Kg 1,420 

Total Solids ~/Kg 3,545 ~ 95 

~ia-Ni trogen ~/Kg 32.03 

Chloride ~/Kg 136 

aD ~/Kg 1,710 

Cyanide ~/Kg 0.019 

Flashpoint Celsi\.5 ~tivv 

Nitrate ~/Kg 0.513 

Nitrite M:J/Kg 0 

Tota 1 Ph::Jspt-orus ~/Kg 33.4 

TOC ~/Kg 182.7 +- 6.4 

Field Specific Calduc:tance Micn:S/cm 890 

~lfate "'J/1<9 49.~ 

~lfite ~/Kg JO 

~lfide r'g/Kg 2.82 

Temperature Celsius 6.0 

Arsenic 1-g/Kg 0.38 

Aluminum l"g/Kg 23.1 

Cadmium 1-g/Kg 0.007 

Chronium 1-g/Kg 0.106 

Lead r-tJIKg 0.116 

Mercury r-tJIKg 0 . 0129 

Reviewed by: K. E. Sorrells, M.S. (~(Initials) 
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Cedar 0-emic•l Corporatia1 
P. 0. ED>< 2749 
West Helena, ~ 723'90 

TAELE GA-4 
General ~1 ysis 

Attn : Mr. Joe Porter, Env ir"Ct'VV1Enta 1 Engineer 

Re: 8553.004 ~ Data Receivwd: J.roary 1~, 1900 

Date Rep:>rted : March 14' 19Ee 

Surf ace IITlpOS\dment sampl i..ng and ana 1 ysis. Equa 1 i za ticn Ptnd EDt tom Sa1r4> le lex: a ted 100 

feet soutt'w:!ost of north corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1255 hcurs CST. 

Observed by Joe E. Porter and Dale Knmrer. 

Field ~ 
Alkalinity 
Total 9.Jspended Solids 
Total Volatile Solids 
Total Solids 

Anm:Jnia-Ni trogen 
O'lloride 
em 
CyoYlide 
Flashpoint 

Nitrate 
Nitrite 
Total Phosphorus 
TOC 
Field Specific Conductance 

9.Jl fate 
9.Jlfite 
9.Jl fide 
Temperature 

Arsenic 
Aluminum 
Cadmium 
Chrc:mium 
Lead 
Mercury 

LNITS 

l.l"lits 
~/kg as o:co3 
~/Kg 
~/Kg 

~ll<.g 

~/Kg 
~/Kg 
~/Kg 
~/Kg 
Celsius 

f't1/Kg 
~/Kg 
~/Kg 

f't;J/Kg 
MicroS/em 

~/Kg 
f't1/Kg 
~/Kg 
Celsius 

f't1/Kg 
~/Kg 

~/Kg 

f't1/Kg 
f't1/Kg 
f't1/Kg 

Reviewed by: K. E. Sorrells, M.S. 
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6.58 
446 

2,790 
1,~ 

3,485 +- 5' 

27.38 
223 

1,Z20 
o-.oa:J 

Negative 

O.o:sl 
0 

24.9 
230.6 +- 18.0 

890 

44.5 
30 
42 

5.8 

0.43 
35.6 

0.011 
0.266 

0.21 
0.043 

~tials) 
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~r Chemic•l Corporatic:n 
P.O. Bo>< 2749 
West He lena, ~ 72390 

Attn: Mr. Joe Porter, EnvirOlif81tUl Engineer 

Ale: BSS3.005a c:Em Date Raceived: J~ary 15, 19EI3 

Date Reported: March 14, 1900 

Surface Impoundment sampling and analysis. Equalizatic:n Pond Water Sample lcx::ated 01 

northeast side 160 feet nortt-r.est of east corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1230 h::urs CST. 
Observed by Joe E. Porter and Dale Krum1er. 

Field ~ 
Alkalinity 
Total Suspended Sol ids 
Total Volatile Solids 
Total Solids 

~ia-Ni trogen 
Chloride 
CXJ) 

Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Phospt-orus 
TOC 
Field Specific Conductance 

Sulfate 
SJlfite 
SJlfide 
Temperature 

Arsenic 
Alumim.wn 
Cadmium 
Chronium 
Lead 
Mercury 

LNITS 

I.Sli ts 
l"gll as a:co3 
l"g/Liter 
l"g/Liter 
~/Liter 

~/Liter 
~/Liter 
l"g/Liter 
~/Liter 
Ceh>il.S 

~/Liter 
~/Liter 
~/Liter 

~/Liter 
MicroS/em 

~/Lit.ar 
l"g/Liter 
~/Litltr 
Celsius 

l"g/Liter 
l"g/Liter 
l"g/Liter 
l"g/Liter 
l"g/Liter 
l"g/Liter 

Reviewed by: K. E. Sorrells, M.S. 
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6.69 
324 
so 
~ 

1 ,o:;o +- 140 

Z7 .fJ'l 
193 
406 

0.012 
Ne9ativv 

0.028 
0 

9.23 
77.6 +- 2.9 

72S) 

70.75 
30 

0.651 
6.0 

O.Zl 
0.343 
0.003 

< 0.003 
< 0.01 
0.0011 

-~ (!nitial•l 
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• 

• 

Cedar Chemical Corpcration 
P.O. Box 2749 
West Helena, ~ TZ390 

TAB.£ GA--5 
General ~1 ysis 

Attn: Mr. Joe Porter, Envir o ••ec ttal Engineer 

Re: B553. 005b CEm 
Field Replicate 

Date Reporteds March 14, 1988 

Surface Impo...ndment scwnpling ~ analysis. Equalization Pa1d Water Sample loc:ated 0"1 

northeast side 160 feet nortt"J.oest of east corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1230 to.Jrs CST. 
Observed by Joe E. Porter and Dale Kn..mner. 

Field ~ 
Alkalinity 
Total Suspended Sol ids 
Total Volatile Solids 
Total Solids 

Arm:rlia-Ni trcgen 
Dlloride 
aD 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Pt-ospt-orus 
TOC 
Field Specific Conductance 

9.Jl fate 
9.Jlfite 
9.Jlfide 
Temperature 

Arsenic 
Aluminum 
Cadmium 
Chranium 
Lead 
Mercury 

l.NITS 

units 
~/1 as o:co3 
f't1/Liter 
~/Liter 
~/Liter 

f't1/Liter 
f't1/Liter 
~/Liter 
~/Liter 
Celsil.S 

Mg/Liter 
Mg/Liter 
Mg/Liter 
Mg/Liter 
Micn:ii/cm 

Mg/Liter 
Mg/Liter 
Mg/Liter 
Celsius 

Mg/Liter 
Mg/Liter 
Mg/Liter 
Mg/Liter 
Mg/Liter 
Mg/Liter 

Rev i£'\~Ed by: K. E. Sorrells, M.S . 

- 18 -

FClN> 

6.72 
336 

67.3 
200 

1,000 +- 8:) 

24.69 
171 
671 

0.017 
Nifgative 

0.023 
0 

9.23 
83.4 +- 0.82 

700 

72.13 
30 

0.61 
5.5 

0.2b 
0.343 
0.003 

< 0.003 
0.017 

< 0.0005 

~J (Initials) 



• 

• 

• 

Cedar Q-emical Corpor~ticn 
p .0. Eb)( 2749 
West Helena, ~ 7Z390 

TAB-£ GA-7 
General l=na lysis 

Attn: Mr. Joe Porter, Erwir a •TIE!I 'tal Engi.rle&r 

Date Received: J~ry 15, 1993 

Date Rep:::>rted: March 14, 1988 

SUrface ImpolS'ldment sampling and analysis. Water sample from discharge pipe fran 

Aerati01 ~. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. ~rtin ~t 1320 h:Jurs CST. 

CIJser'ved by Joe E. Porter and Dale l<rum"er. 

Field p-1 
Alk~linity 

Total SJspended Solids 
Total Volatile Solids 
Total Sol ids 

~ia-Ni trogen 
Oller ide 
aD 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total PtDsphorus 
TOC 
Field Specific Conductance 

SUlfate 
SJlfite 
SUlfide 
Temperature 

Arsenic 
Aluminum 
Cadmiun 
ChrcmiLrn 
Lead 
Mercury 

L.NITS 

units 
f'"gll as CPC03 
~/Liter 
f'"giLiter 
1'1:1/Litet" 

~/Liter 
f'"g/Liter 
~/Liter 
f'"g /Li t.er 
Celsius 

t'g/Liter 
1-g/Liter 
~/Liter 
~/Liter 

Mi.crcS/cm 

~/Liter 
~/Liter 
~/Lit.er 
Celsius 

l"t'J/Liter 
~/Liter 
l"tJILiter 
l"g/Liter 
f"tJ/Liter 
f"tJ/Liter 

8.25 
3,000 

'::117 
3,080 

15, 7w:IJ +- 1~ 

305.2 
2,040 
2,590 
0.045 

* Neg4ative 

o.ce:s 
0 

19 
046.2 +- 24.0 

11,000 

2,270 
55 

0.112 
2.2 

0.83 
2.05 

0.012 
O.Cfi 

0.186 
0.0013 

* Single flash at 104 (F) but will not sustain cantusticn at st.Yldard 
temperature and pressure. 40 CFR(2b1.21 (2)) 

0?i 
Reviewed by: K. E. Sorrells, M.S. t'~ (Initials) 
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• 

I. 

• 

Ced~r Ctenical Corporaticn 
P.O. &J>< 2749 
West Helena, PR TZ390 

Attn: Mr. Joe Porter, Envir o ••ental Engineer 

FE: 8553.007 ~ Date Received: January 15, 1900 

Date Reported: March 14, 1900 

Surface Imp:undment sampling and analysis. Recycled sludge sample from Al!raticn Po1d 

clarifier. 

Collected by: Joe Porter I Dale 1<1..mrer at 1300 tu.Jrs CST. 

~YTE LNITS 

Field ~ units 7.84 

Alkalinity ~/kg as CPC03 1200 

Total SUspended Solids ~/Kg 8,000 

Total Volatile Solids ~/Kg 8,190 

Total Solids ~/Kg 23,150 ~50 

Ama-lia~i tf'"'09S'l ~IK9 137 

Chlc:ride ~/Kg 872 

(XI) ~/Kg 2,~ 

Cyanide f"t1/K9 0.065 

Fl~hpoint Celsius ** Negative 

Nitrate ~/Kg 0.014 

Nitrite Mg/Kg 0 

Total Phospt-orus ~/Kg 49.6 

TOC ~/Kg 1148 +- 24.0 

Field Specific Ccrlductanc::e MicroS/em 11,500 

9.1lfate Mg/Kg 2,720 

9.1lfite ~IK9 55 

9.1lfide f"t1/Kg 8.16 

Temper~ture Cel.-ius 6.2 

Arsenic ~/Kg 1.275 

Al~inun f"t1/Kg 36.3 

Cadmi~ f"t1/Kg 0.023 

Chromi~ ~/Kg 0.559 

Lead ~/Kg 0.583 

Mercury ~/Kg 0.0179 

** l'b flash observed between ambient temperature ~ 1::1) Degrees Celsius. 

Reviewed by: K. E. Sorrells, M.S. ~ (Initials) 
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Cedar Chemical Corporation 
P .0. Box Z749 
West l-Ie 1 en a , ~ TZ390 

TAB..£ GA-9 
General ~al ysis 

Attn: Mr . Joe Porter, Env irc:nnen ta 1 Engineer 

Fe: 8553.008 a:m Date Received: January 15, 19EI3 

Date Reported: Man:::h 14, 1988 

Surface Impoundment sampling and analysis. Bottom Sediment Sample located 25 feet 

nortt-east of west corner of Polish Pend. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1340 to.Jrs CST. 

Observed by Joe E. Porter and Dale Krunmer. 

LNITS 

Field ~ units 7.01 

Alkalinity f't3/kg as ~03 522 

Total Suspended Solids f't3/Kg 3,::B> 

Total Volatile Solids f't3/Kg 734 

Total Solids f"g/Kg 3,920 +- 590 

~ia-Ni trogen f'tJ/Kg 24.8 

Chloride f'tJ/Kg 446 

aJ) f'tJ/Kg 4,800 

Cyanide f'tJ/Kg 0.005 

Flast"1XJint Cel5iUS Negative 

Nitrate f'tJ/Kg 0.79 

Nitrite f'tJ/Kg 0 

Total Phosph:Jrus f'tJ/Kg 28 

TOC f"g/Kg 81.35 +- 3.9 

Field Specific Calductance MicrcS/cm 1,900 

9..tlfate ~/Kg 550 

9..tlfite M;/Kg 25 

9.Jl fide f'tJ/Kg 0.951 

Temperature Celsius 4.5 

Arsenic ~/Kg 0.96 

Aluminum ~/Kg 19.2 

Cadmium ~/Kg 0.004 

0\romium f-t1/Kg 0.125 

Lead ~/Kg 0.14 

Mercury ~/Kg 0.0014 

U l'b flash observed between ~ient temperature and 1::/J Degrees Celsius. 

Reviewed by: K. E. Sorrells, M.S. rff.J' "i (Initials) 
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Cedar Chemical Corporatial 
P .0. Box 2749 
West Helena, ~ TZ390 

Attn: Mr. Joe Porter, Envira..,&llt.ll Engineer 

Re: B553.009a ~ Date Received: January 15, 1988 

Date Rep:Jrted: March 14, 1988 

Surface Impoundment sampling and analysis. Ebttom Sediment Sample located 125 feet 

northeast of south con1er of Polish Pend. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 hc:urs CST. 
Observed by Joe E. Porter and Dale Krurmer. 

Field p-1 
Alkalinity 
Total Suspended Sol ids 
Total Volatile Solids 
Total Solids 

~ia-Ni trogen 
Chloride 
aD 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Pt-osphorus 
TOC 
Field Specific Conductance 

9..Jl fate 
9..Jl fite 
9..Jl fide 
Temperature 

Arsenic 
Aluminum 
Cadmium 
Chromium 
Lead 
Mercury 

LNITS 

units 
f't;l/kg as CPC03 
J"t;;IKg 
f't;lll<g 
f"tJ/Kg 

~/Kg 
l"tJ/Kg 
~/Kg 
t'g/Kg 
Celsius 

t'g/Kg 
t'giKg 
t'g/Kg 
t'g/Kg 
MicroS/em 

~/Kg 
~/Kg 
r'gll<g 
Celsius 

~/Kg 
t'giKg 
t'giKg 
f't;IIKg 
f't;IIKg 
t'giKg 

6.83 
";flO 

4,250 +- 210 
1,270 

7,CXX> +- 210 

31.18 
986 

1,000 
0.013 

* ~tive 
0.115 

0 
13.3 

213.62 +- 5.9 
1,350 

195 
30 

4.92 
3.9 

0.35 
11.8 

< 0.003 
0.061 
0.093 

0.0069 

* Single flash at 104 (F) but will not sustain canD..ts;tial at standard 
temperature and pressure. 40 a=R(261.21(2)) 

Reviewed by: K. E. Sorrells, M.S. 6/] (Initials) 
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Cedar Chemical Corporaticn 
P.O. &Jx 'Z749 
West Helena, M 7ZS90 

TAR.£ GA-ll 
General A-lalysis 

Attn: Mr. Joe Porter, Envir u ••e•tal Enginaer 

Re: 8553 .009b ~ 
Field Replicate 

Date Received: January 15, 1900 

Date Reported: March 14, 1988 

Surface Impa.ndment scwnpling a1d analysis. &Jttom Sediment Sample lcx:ated 125 feet 
northeast of south corner- of Polish Pend. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 hc:urs CST. 
(bserved by Joe E. Porter and Dale Kn..mner. 

F i eld p-1 

Alkalinity 
Total Suspended Sol ids 
Total Volatile Solids 
Total Solids 

Arm:roia-Ni tr-ogen 
Chloride 
coo 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Phosphorus 
TOC 
Field Specific Conductance 

Sulfate 
Sulfite 
Sulfide 
Temperature 

Arsenic 
Aluminum 
Cadmium 
Chromium 
Lead 
Mercury 

LNilS 

ll'lits 
f'tJ/kg as CtC03 
f'tJ/Kg 
f'tJ/Kg 
f't1/Kg 

f't1/Kg 
f"g/Kg 
f"g/Kg 
f"g/Kg 
Celsius 

f"g/Kg 
f"g/Kg 
F'tJ/Kg 
f'tJ/Kg 
MicroS/em 

f"g/Kg 
f"g/Kg 
f"g/Kg 
Celsius 

~/Kg 
~/Kg 

~/Kg 

f'tJ/Kg 
f"g/Kg 
f"g/Kg 

6.94 
588 

6,560 
2,020 

7 ,31:1) +- 140 

2B.5 
963 

3,730 
0.011 

* Negative 

0.416 
0 

22 
224 • 0 +- 19. 1 

1,320 

199 
30 

5.19 
2.5 

0.35 
13.6 

< 0.003 
0.061 
0.075 

0.0045 

* Single flash at 104 (F) b.Jt will not sustain cantusticn at standard 
temperature and pressure. 40 CFR(261.21(2)) 

~ -

Reviewed by: K. E. Sorrells, M.S. [ ~) (lni tials) 
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Cedar Chemicoal Corporaticn 
P . 0. B:>x Z749 
West Helena, ~ 7Z390 

Attn: Mr. Joe Porter, EnvirowiEiltal Engineer 

Re: B5S3.001 ~ Date Received: January 15, 19EI3 

Date Reported: March 14, 1988 

Surface Impo..ndment sampling -.nd analysis. Bottom Sample from south corner of 
equalizaticn pond located 2S feet northeast of influent pipe. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Milrtin at 1110 t'Durs CSD. 
Observed by Joe E. Porter ...-.d Dale Kurmer. 

~YTE LNITS 

Ethylene Dichloride ~/Kg 0.0031 

Methyl lsob.Jtyl Ketene ~/Kg < 0.01 

Mesityl Oxide ~/Kg < 0.01 

Toluene ~/Kg 0.046 

o-Xylene l't;J/Kg 0.0112 

m-Xylene ~/Kg 0.0044 

p-Xylene l't;J/Kg O. ooz:l 

I sept-orale ~/Kg 0.948 

Dimethyl ketamide l't;J/Kg < 0.01 

3,4-Dichloroaniline ~/Kg 0.177 

Propanil ~/Kg < 0.01 

Phenol ~/Kg < 0.01 

Total Organic Halide ~/Kg 3.14 

Reviewed by: K. E. Sorrells, M.S • ?L-) (Initials) 
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• 
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Cedar Ctenical Cor-porati cn 
P .0. &Jx 2749 
West He l ena, ~ 72390 

TAB...£ rn-2 
Organi c ~1 ysis 

Attn : Mr. Joe Porter, Erw ir u mill it& 1 Eng i.n&er 

Re: 8553.002 c::EIR Date Received: January 15, 1993 

Date Repor ted: Man:h 14, 1900 

Surf ace Impa..ndmen t samp 1 ing and ana 1 ys is. Equa 1 iza ticn Pend Bot tom Samp 1e 1 ex: a ted eiJ 

feet nortt"J..est of south corner-. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin •t 1145 to.Jrs CST. 
Observed by Joe E. Porter- and Da 1 e I<L.mner. 

~YTE l.JI.IITS 

Ethylene Dichloride ~/Kg 0.0049 

Methyl Isob.Jtyl Ketene ~/Kg < 0.01 

Mesi tyl Oxide ~/Kg < 0.01 

Toluene ~/Kg 0.024 

o-Xylere f't1/Kg 0.0064 

m-Xylane f't1/Kg 0.0025 

p-Xylene ~/Kg O.OCJ'Z9 
Isophorcne f'tJ/Kg 1.32 

Dimethyl Ac:et:anide ~/Kg < 0.01 

3,4-Dichloroaniline ~/Kg O.'Z7b 

Propanil ~/Kg < 0.01 

PtEnol f't1/Kg < 0.01 

Total Or-ganic Hal ide ~/Kg 0.781 

Reviewed by: K. E. Sorrells, M.S • 
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Cedar Chemical Corporaticn 
P.O. Be>< 2749 
West Helena, ~ TZ390 

TAELE m-3 
Organic ~lysis 

Attn: Mr. Joe Porter, Envin:nmental Engineer 

Re: 8553.003 ~ Date Received: January 15, 1988 

Date Reported: March 14, 1983 

Surface Impoundment sampling and analysis. Equalizatia1 Pend Botton Sample located 125 
feet north-est of east corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin ilt 1207 h:Jurs CST. 
Cb.;erved by Joe E. Porter and Dale Klmner. 

~YTE LNITS 

Ethylene Dichloride ~/Kg 0.0034 

Methyl Isob..ltyl Ketene ~/Kg < 0.01 

Mesityl Oxide l'"g/Kg < 0.01 

Toluene "'3/Kg 0.017 

o-Xylene ~/Kg 0.0062 

m-Xylene Mg/Kg 0.0014 

p-Xylene ~/Kg < O.(X)()5 

I sopt-orcne l'"g/Kg 1.06 

Dimethyl Acetamide ~/Kg < 0.01 

3,4-Dichloroaniline ~/Kg 0.253 

Prop<W'l i 1 Mg/Kg < 0.01 

Phenol Mg/Kg < 0.01 

Total Organic Halide Mg/Kg o.szz 

Reviaoed by: K. E. Sorrells, M.S • r ~~, ~ <Initials) 
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Cedar Chemical Corporaticn 
P.O. Ebx 2749 
West Helena, ~ 7Z590 

Attn: Mr. Joe Porter, Envit a•re'lltal Engineer 

Re: 8553.004 ~ Date Received: January 15, 1988 

Date Reported: Man:h 14, 1900 

Surface lmp:u1dment sampling and analysis. Equalizatia'l Pcrld Ebttan Siwnple located 100 
feet SOJtt-west o f north corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1255 hc:urs CST . 
Observed by Joe E. Porter and Dale Kl.mner. 

~YTE LNITS 

Ethylene Dichloride l'tJIKg 0.0030 
Methyl Isobutyl Ketene !'"QIKg < 0.01 

Mesi tyl Oxide I'"QIKg < 0.01 

Toluene f't111<g 0.016 

o-Xylene F'l:;J/Kg 0.01.22 

m-Xylene f't11Kg O.OCIZl 

p-Xylene f";IKg 0.002 

lsophorale f";/Kg 1.12 

Dimethyl Acetamide f";IKg < 0.01 

3,4-Dichloroaniline F'\:;J/Kg 0.238 

Propanil f";ll<g < 0.01 

Phenol F'l:;JIKg < 0.01 

Total Organic Halide F'l:;J/Kg 0.465 

Revia..ed by: K. E. Sorrells, M.S. 
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Cedar Chemical Cor~atiCJ'1 
P.O. Box 2749 
West He 1 en a, ~ 72390 

Attn: Mr. Joe Porter, Envir a IITEIIUl Engineer 

Re: 8553 .005a ~ Date Aec::eived: January 15, 1998 

Date Reported: March 14, 1988 

Surface Im~dment sampling and analysis. Equalization Pald Water Sample located on 
northeas t side 160 feet nortt-west of east corner. 

Collect ed by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1.230 tD.!rs CST. 
Observed by Joe E. Porter and Dale Kt..mner. 

A\A..YTE l..NITS 

Ethy lene Dichloride l"t;jiKg 
Methyl Isob.Jtyl KetCJ'1e l"t;j/Kg 
Mesityl Oxide l"t;jiKg 
Toluene l"t;jiKg 

o-Xylene t'tiJ/Kg 
m-Xylene t'tiJ/Kg 
p-Xylene ~11<9 
Isophora"le f"t;j/Kg 

Dimethy 1 Acetamide t'tiJ/Kg 
3,4-Dichloroaniline ~/Kg 
PropMlil ~/Kg 
Phenol t'tiJ/Kg 
Total Organic Halide ~/Kg 

Reviewed by: K. E. Sorrells, M.S. 

-'29 -

0.0033 
< 0.01 
< 0.01 
0.016 

0.0011 
o.oc:n:~ 
0.0013 

1.38 

< 0.01 
0.20b 

< 0.01 
< 0.01 
0.484 

..,.--. 
[~(Initials) 

---- ~---------------------------------~ 
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Cedar Olemic.d Corpor•ticrt 
P .O. Q:Jx 2749 
West He lena, M 72390 

Attn: Mr. Joe Porter, ErwiraiiTE'IItal ~ineer 

Re: B553. 005b ~ O.te Racei ved: January 15, 1988 

Date ~ted: March 14, 1988 

Surface Impo..ndment ~ling and analysis. Equalizaticrt Pond Water Sample located en 
northeast side 160 feet nort.l"w:!st of east corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1230 h:JUrs CST. 
Observed by Joe E. Porter and Dale Kutmer. 

~YTE LNITS 

Ethylene Dic hloride ~/Kg 
Me thy 1 I sot::u ty 1 Ketene t'gll<g 
Mesityl Oxide t'g/Kg 
Toluene t'g/Kg 

a-Xylene ~/Kg 
m-Xylene t'QIKQ 
~Xylene t'g/Kg 
I sopt-or-cne t'g/Kg 

Dime thy 1 Acetamide ~/Kg 
3,4-Dichloroaniline t'g/Kg 
Prop.Ylil t'QIKQ 
Phenol t'g/Kg 
Total Organic Hal ide t'g/Kg 

Revi ewed by: K. E. Sorrells, M.S. 
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0.0034 
< 0.01 
< 0.01 
0.015 

0.()()()5 
O.CXX/9 
0.0014 

1.39 

< 0.01 
0.7:39 

< 0.01 
< 0.01 
0.551 

~- ] (Initials) 
-~ 
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Cedar D-emical Corporation 
P .0. &lx 'Z749 
We!it Helena, ~ 72390 

Attn: Mr. Joe Porter, Enviro•T81•tal Engineer 

Re: 8553.006 c::Em Oil te Received: J.r.uary 15, 1900 

Date Reported: March 14, 1900 

Surface Impa..Jndment sampling and analysis. Water Sample from discharge pipe fran 
Aeration F'l::nd. 

Collected by: K. E. Sorrells I Cecil A. Sorrells 1 Michael G. Martin at 1320 hours CST. 
Observed by Joe E. Porter and Dale Kumler. 

~YTE LNITS 

Ethylene Dichloride f"'g/Kg < 0.0002 
Methyl Isobutyl Ketene f"'g/Kg < 0.01 
Mesityl Oxide f"'g/Kg < 0.01 
Toluene f'tJ/Kg 0.003 

a-Xylene ~/Kg 0.0376 
m-Xylene ~/Kg 0.()()02 
p-Xylene ~/Kg 0.0077 
Isoptorcne ~/Kg 0.074 

Dimethyl Acetamide ~/Kg < 0.01 
3,4- Dichloroaniline ~/Kg 0.8 
Propanil ~/Kg 0.035 
Phenol ~/Kg < 0.01 
Total Organic Halide ~/Kg 0.464 

Reviewed by: K. E. Sorrells, M.S • 
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Cedar Chemical Corporatia1 
P.O. Box Z749 
West Helena, ~ 77:390 

Attn: Mr. Joe Porter, Envirome11tal Engineer 

Re: 8553.007 ~ Date Received: January 15, 1900 

Date Rep::lf""ted: March 14 , 1993 

Surface Impoundlrent sampling and analysis. Recycled sludge sample from Aeratia~ Ptnd 

clarifier. 

Collected by: Joe Porter I Dale l<l.m1wr at 1300 hours CST. 

Ethylene Dichloride 
Methyl Isot:utyl Ketene 
Mesi tyl Oxide 
Toluene 

a-Xylene 
m-Xylene 
J:rXylene 
I sopt-or o e 

Dimethy 1 Acetamide 
3,4-Dichloroaniline 
Propanil 
Phe"lol 
Total Organic Halide 

LNITS 

~/Kg 

~/Kg 

"'1/Kg 
"'1/Kg 

"'1/Kg 
"'1/Kg 
f't1/Kg 
f't1/Kg 

l"g/Kg 
l"g/Kg 
l"g/Kg 
l"g/Kg 
l"g/Kg 

Reviewed by: K. E. Sorrells, M.S. 

-32 -

0.006 
< 0.01 
< 0.01 
0.004 

0.0494 
0.0035 

o.OCR 
0.094 

< 0.01 
1.47 

O.O'Sl 
< 0.01 

1.01 

[(f?L ] (Initials) 
'-
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Cedar Chemi cal Cor-~ratiO"l 
P.O. B:Jx 2749 
West He 1 en a, ~ 72390 

Attn: Mr. Joe Porter, Envir o 11ne11tal Engineer 

Re: 8553.008 ~ O.te Received: January 15, 1900 

Date Re~rted: March 14, 1900 

&.Jrface Impo.Jndment sampling and analysis. f:bttom Sediment Sample lcx:ated 25 feet 
northeast of west COf'Tler" of Polish Pond . 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1340 hours CST . 
Cbserved by Joe E. Porter and Da 1 e KUIT'IT'er. 

A'R_YTE L.NITS 

Ethylene Dichloride ~/Kg < 0.0002 
Methyl lsob.ltyl Ketene ~/Kg < 0.01 
Mesi tyl Oxide ~/Kg < 0.01 
Toluene ~/Kg 0.026 

~Xylent? ~/Kg 0.0017 
m-Xylenv ~/Kg 0.015 
p-Xylent? ~/Kg 0.0054 
I sopt-or"'''le ~11<9 0.049 

Dimethyl Acetamide ~/Kg < 0.01 
3,4-Dichloroaniline ~/Kg 0.094 
Propanil ~/Kg < 0.01 
Phenol ~11<9 < 0.01 
Total Organic Halide ~/Kg 0.553 

Rev ieo...ed by : K. E. Sorrells, M.S • [ ~~- 1 (Initials) 
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Cedar Chemic•l Corp:>raticn 
P.O. Box 2749 
West Helena, AA 72390 

TPB..E rn-10 
Clr'ganic ~1 ~is 

Attn: Mr. Joe Porter, Envira•1e1tal Engineer 

Re: BSS3.009a ~ Date Received: January 1S, 19EI3 

Date Rep:::>rted: March 14, 19EI3 

Surface Impo..ndment sampling and analysis. Botton Sediment Sample located 125 feet 
nortreast of south comer of Polish Pend. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin •t 1405 hcurs CST. 
Cbserved by Joe E. Porter .net Dale Kunmer. 

A'IA..YTE LNITS FO...ND 

Ethylene Dichloride 1"\J/ Kg 0.0006 
Methyl Isobutyl Ketene 1"\J/Kg < 0.01 
Mesityl Oxide 1"\J/Kg < 0.01 
Toluene f'\;;1/Kg 0.003 

o-Xylene f'\:111<9 < 0.0005 
m-Xylene ~/Kg O.OC)09 

p-Xylene ~/Kg 0.0016 
Isophorcne ~/Kg 0.111 

Dimethyl ketanide ~/Kg < 0.01 
3,4-Dichloroaniline l'tJ/Kg 0.078 
Propanil l'tJ/Kg < 0.01 
Phenol l'tJIKg < 0.01 
Total Organic Halide f'\;;1/Kg 0.'296 

Reviewed by: K. E. Sorrells, M.S. ~~ (Initials) 
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Cedar Chemica l Corporaticn 
P.O. Ebx 2 749 
West He l ena , ~ TZ390 

TAB.£ ~11 
Organic ~1 ysis 

Attn: Mr. Joe Porter, Envin:nmental Engineer 

Re: 8553.009b a::m Date Received: J.w1llary 15, 1988 

Date Reported: March 14, 1988 

Surface Impo..Jndment sampling and analysis. Ebtton Sediment Sample located 125 feet 
northeast of sa.Jth corner of Polish Ptrld. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 to.Jrs CST. 
Observed by Joe E. Porter and Dale KL.mner. 

~YTE ~ITS 

Ethylene Dichloride ~/Kg O.c::x:YfR 

Methyl Isol::utyl Ketene ~/Kg < 0.01 
Mesityl Oxide ~/Kg < 0.01 
Toluene 1-g/Kg 0.002 

o-Xylene ~/1<1; < 0.0005 
m-Xylene ~/l<g 0.0075 
p-Xylene ~/l<g < 0.0005 
Isoprorcne ~/Kg 0.054 

Dimethyl Acetamide ~/1<1; < 0.01 
3,4-0ichloroaniline ~/Kg 0.078 
Propanil ~/Kg < 0.01 
Phenol ~/Kg < 0.01 
Total Organic Halide ~/Kg 0.193 

Reviewed by: K. E. Sorrells, M.S. (Initials) 
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CALIBRATION TABLE EDIT R~ 3.1.1 31·"-t·96 

Cal ibnt ion Table 1 DATA:CEDM.Q 

R~t l111e PU SJ~Il o-cr P.t n9ful lvl Reephct ~-Type Pvtlll ... ., •. \6 ... &6 4S6.09 ... 28.09 2 7. 14le-6 •JSTO 1 4,4'0ibro.ooc 
ze.oo 3 S.949e-S 
29.00 1 6. 9101-6 
20.00 s 6.00).,-6 
28.00 4 5.9638-6 

t t.466 17 ..... 161.00 • ., 9.907600 5 9.936e-6 t Propani I 
10.00 4 9.929.--6 
15.00 3 8.Z98e-6 
29.00 2 B.SSle-6 
40.El& ' 6.138e-6 

1 t. 467 18 111aa 219. 00 • ., 0.06700 ~ 63.62.-6 1 PrJ 3 
1e.oe 4 63.69.-6 
15.00 3 63.47.-6 
29.08 2 69.99.-6 
48.00 1 47. t4r5 
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SAMPLE IDENTIFICATION 

• LABORATORY NUMBER 

B553.001 
Bottom Sample from south c orner of equalization pond located 2 5 
feet northeast of influent pipe. 

B553.002 
Equalization Pond Bottom Sample 60 feet northwest of south 
corner. 

B553.003 
Equalization Pond Bottom Sample located 125 feet northwest of 
east corner. 

B553.004 
Equalization Pond Bottom Sample located 100 feet southwest of 
north corner. 

B553.005a 
Equalization Pond Water Sample located on northeast side 160 feet 
northwest of east corner. 

• 
8553.005b 
Equalization Pond Water Sample located on northeast side 160 feet 
northwest of east corner. 

B553.006 
Water sample from discharge pipe from Aeration Pond. F4~1E'J F. P, 

B553.007 
Recycled sludge sample from Aeration Pond clarifier. 

B553.008 
Bottom Sediment Sample located 25 feet northeast of west corner 
of Polish Pond. 

8553.009a 
Bottom Sediment Sample located 125 feet northeast of south corner 
of Polish Pond. 

8553.009b 
Bottom Sediment Sample located 125 feet northeast of south corner 
of Polish Pond • 
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6tner1l An•ly'i' Sual1ry 

UALYTE 1553.001 002 003 004 005A OOSB 

• Field Rtplicltts 
aglkg tg/kg tglkg ag/t1 tg/1 tg/1 

Field pH 7.34 6.~ 6.83 6.$8 6.69 6.72 

Alhlinity 470 522 06 446 324 336 

Tot•l Su1ptndtd Solids lt320 2700 3110 2790 50 67.3 

Tot1l Yol•tile Solids 2390 2080 1420 1S60 260 ~ 

Tohl Solids 8720 4790 3545 3485 1050 1000 

Aaeoni•-Mitrogtn 36.81 36.118 32.03 27.38 27.87 24.69 

Chloride 1" n1 136 223 193 171 

COD 3410 21t90 1710 1220 406 671 -
Cy•nidt .029 .005 .019 .008 .012 .017 

Fluhpoint liE& liE& ME& liE& NEG liE& 

Nitr•te .028 .674 .513 .037 .028 .023 

• •itrih 0 0 0 0 0 0 

Tot1l rho1pharus 32.8 29.9 33.4 24.9 9.23 9.23 

TOC 341.5 281.9 182.7 230 •• n.6 83.4 

Fitld Spteific Conduct.nct 850 100 890 190 720 700 

Sulhtt 38.5 l7 49.75 44.5 70.75 72.13 

Sulfite 25 40 30 30 30 30 

Sulfide 2.36 6.04 2.82 42 .lt51 .61 

Fitld Tttptriturt 5.5 4.5 6 5.8 • 5.5 

Antnic .92 .3 .38 .43 .27 .26 

Alueinua 87.4 32.5 23.1 35.6 .343 .343 

CidtiUI .013 .007 .007 .011 .003 .003 

Chroaiut .364 .tn .106 .2116 ( 0.003 < 0.003 

lud .24 .125 .116 .21 ( 0.01 .017 

• lttrcury .0428 .0293 .0129 .043 .0011 ( 0.0005 

a SIII6LE FLASH AT 104 (f) IUT WIU IIOT SUSTAIN COftBUSTIOII AT STAIIDARD TE"PWT\JIE 
MD PRESSURE. 40 CFR(261.21(2) 

U MD FLASH OBSERVED BETIIEU MBIEJIT T£JtPERATURE AIID 60 DEGREE CELCIUS 



&tntr•l Anilysis Su ... ry 

.,j 
\tJ 

..> 
\.d 5u\ I 

• AIIALYTE 006 007 008 009A 0091 
Field Rtplic•tes 

ag/1 19/tt q/kq tq/kq 1CJit9 

Firld pH 8.25 7.84 7.01 11 .83 11.94 

Alkilinity 3000 1200 522 590 588 

lot•l Suspended Solids 597 8000 3380 42~ 6560 

lotil Yol•tilt Solids 3080 8190 734 ' 1270 2020 

Toh1 Solids 15750 23150 3920 7000 13110 

AIIOnii-Nitrogen 3115.2 137 24.8 31.18 28.5 

Chloride 2640 872 4411 9811 9113 

COD 2590 2850 4800 1000 3730 

Cy•nide .045 .065 .005 .013 .011 ....>~y ~Jo"'\J ~\.."5~' so\;c\!:. flc.~"'1 
r-- -r 

Fhshpoint • M£6 
Po' ~I u .rs U NEG e IIEG a NEG / F~>~~l.s Fie.!>~ • ~ D~ I;Js 

"" -;)(, l .~l(a) "tlP'' ~s 0 
Su 

llitrih .083 .014 .79 .115 .4111 

• llitritt 0 0 0 0 0 

Tot•l Phosphorus 19 49.6 28 13.3 22 

TOC 646.2 1148 81.35 213.62 224 

Fitld Specific Conduct•nce 11000 11500 1900 1350 1320 

Sulhtt 2270 2720 550 195 199 

Sulfite 55 55 25 30 30 

Sulfidt .112 8.16 .951 4.92 5.19 

Firld Ttlptriture 2.2 6.2 4.5 3.9 2.5 

Arsenic .83 1.275 .911 .35 .35 

Alu1inu1 2.05 36.3 19.2 11.8 13.6 

CidliUI .012 .023 .004 ( 0.003 ( 0.003 

Chro•iu• .09 .559 .125 .Obi .ou 

Lud .186 .583 .14 .093 .075 

• fttrcury .0013 .0179 .0014 .0069 .0045 

a SIII6LE FLASH AT 104 (F) IUT MILL lOT SUSTAIN COftUSTIOII AT STANDARD TEIPERATURE 
MD PRESSURE. 40 CFR(261.21(21 

U 110 FLASH OBSERVED IETIIEEII MBIEIIT TEiftRATIJRE AIID 60 DEGR£ES C£LSIUS 
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AIIALYTE DATE TI RE S.D.a 8553.001 002 003 004 OOSA 0051 
Hours Fitld Rrpl ic•t~ 

C.S . T. aq/kq IICJitCJ IIC)/ kg aq lkg ac.~ /1 aq /1 

Ethyltnt Dichloride 2/8 1450 31 .0031 .0049 .0034 .0030 .0033 .0034 

Rtthyl Isobutyl letone 3/10 1825 71 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

"'sityl 01 idr 3/10 182~ 21 < 0. 01 < 0.01 < 0.01 < 0.01 < 0.01 < 0,01 

- Toluene 1126 1620 41 . 046 .024 .017 .016 .016 .015 

o-lylene 1126 1620 .0005 .0112 .0064 .0062 .0122 .0011 .0005 

a-lylene 1126 1620 .0001 .0044 .0025 .0014 .0027 .0009 .0009 

p-lylrne 1/26 1620 .0003 .0029 .0029 ( .0005 .002 .0013 .0014 

lsophorone 3/10 182~ 1.51 .948 1.32 1.06 1.12 1.38 1.39 

Diarthyl Acet•aide 3/10 1825 14 1 ( 0.01 ( 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

~ J,4-Dichloro•ni1int 3/10 1825 .51 .177 .276 .253 .238 .206 .239 

3/10 1825 2.51 ( 0.01 < 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Plltnol 3/10 1825 71 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 ( 0.01 

2/22 0940 111 3.14 .781 .522 

Stt prrcrdin1 t•blr for S••plt Point Dtscription 

Iotts: All wort •bove prrforatd ~y l . E. Sorrrlls, ft.S. r•crpt t~t 
e1tr•ctions ••d concentr•tions for tatr•ctrd s••ples prrforaed by 
ft. 6. ft•rtin . All &C-ftS •ork perforatd by lntrrn•l St•nd•rd Du.nti
t•tion. Dilt •nd Tiats •bovt represent tht btginning of fin•l 
qu•ntit•tive &LC •nd/or &C-ftS .art. Tht coluan llbtltd S.D.a 
represrnts tht precision of tht drtrrain•tions iS tht st•nd•rd 
deviltion of lht atln of rrplic•tr sllplrs, rithtr •s 1 of tht 111n 
SOiftiats tnOift •s tht Corfficitnt of Y•riilion, or, •htrt no 1 sitn is 
shotln, tht precision is raprrssed u conctnlntion for lu. lnrl 
s.aplts. All Conctntr•tions 1rt raprtsstd in ~g/tg for sludtt 
s.aples, •nd in ag/l itrr for ••ttr s••plrs. 

" .5 

- 41 -

.465 .484 .551 

r' ;Dr I 



Org1nic Mortsheet Su111ry 

• AIIALYT£ DATE TIRE S.D.e 006 007 008 009A OOft 

Hours Fitl4 Repliutn 
C.D.T IICJ /I 1Qit9 .. ,., IICJ!kt .. ,., 

Ethyltne Dichloride 2/8 1450 31 ( .0002 .006 ( 0.0002 .0006 .0059 

"'thyl Isobutyl Ketone 3/10 1825 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 < 0.01 

ftesityl Ox ide 3/10 1825 21 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Tolutne 1126 1620 41 .003 .004 .026 .003 .002 

o-lylene 1126 1620 .0005 .0376 .0494 .0017 < .0005 ( .0005 

e-lylene 1126 1620 .0001 .0062 .0035 .015 .0069 .0075 

p-lylene 1126 1620 .0003 .0077 .009 .0054 .oou < .0005 

lsophorone 3/10 1825 1.51 .074 .094 .049 .111 .054 

Diaethyl Acet11ide 3/10 1825 14 1 ( 0.01 < 0.01 < 0.01 ( 0.01 ( 0.01 

3,4-Dichloro•nilint 3/10 1825 .51 .a 1.47 .094 .078 .078 

• Prop1nil 3/10 1825 2.U .035 .037 ( 0.01 ( 0.01 ( 0.01 

PMrlol 3110 1825 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Tot•l Org•nic H1lide 2/22 0940 111 .464 1.01 .553 .2'l6 .193 

Ste preceding t1blt for S11ple Point Dtscription 

Motes: All work 1bovt ptrforeed by K. E. Sorrtlls, ".S. tactpt t~t 
tatr•ctions 1nd conctntrltions for tatr•ctfd s11ples ptrforttd by 
"· 6. "•rtin. All &e-ftS work ptrforttd by Jat•rn1l St1nd1rd Du•nti-
t1tion. D1tt 1nd Titts iboYt rtprtstnt tbt btginning of fin•l 
qu•ntit•tive &LC 1nd/or &e-ftS wort. Tht colu•n l1btltd S.D.I 
represtnts tht prtcision of tbt dtttreinltions 11 tht st•nd•rd 
dtviltion of tht 111n of rtplic•tt sllplts, tither •s 1 of tbt 111n 
soeetitts known n tht Cotfficint of V•ri•tion, or, whfrt no lsign b 
shown, tht prtcision is taprtsstd IS concentr1tion for low ltvtl 
s11pln. All Conctntr•tions •rt eapresstd in .. /tg for sludtt 
s11plts, •nd in eg/littr for w1ttr s11plrs • 
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GENERAL ANALYSIS QUALITY ASSURANCE 

ANALYSTS: 

K. E. Sorrells 
Cecil A. Sorrells 
K. E. Sorrells II 
Michael G. Martin 
Pennye L. Derryberry 

QUALITY ASSURANCE 

<KES) 
(CAS) 
(KESII) 
(MGM) 
(PLD) 

OA SUMMARY: ANALYTE / ANALYST/DATE(TIME)/STANDARD DEVIATION 
AS PERCENT OF THE MEAN OF REPLICATE DETERMINATIONS. 

pH/KES / CAS/MGM/on-site/1-15- 88/0.22%* 
ALKALINITY/PLD/1-15-88 / 0.9%* 
TOTAL SUSPENDED SOLIDS / PLD/1-21-88 / 0'l.* 
TOTAL VOLATILE SOLIDS/PLD/1-21-98*~ECHECKS/PLD/3-17-88/13'l.* 
TOTAL SOLIDS/PLD/1- 21-88/2%* 

AMMONIA-NITROGEN/CAS/1-18-88(0900) to 1-20-88/6%* 
CHLORIDE/PLD/1-21-88/6%* 
CHEMICAL OXYGEN DEMAND/PLD/1-28-88(1030)/0.132%* 
CYANIDE/MGM/1-21-88(1436)/17%* 
FLASH POINT/PLD/1-25-88/0'l.* 

NITRITE/CAS/1-20-88(1600)/9.8%* 
NITRATE/CAS/1-19-88(0900)/0'l.* 
TOTAL PHOSPHORUS/PLD/1-18-88(0930)/0'l.* 
TOTAL ORGANIC CARBON/CAS/1-18-88(1600)/3.6%* 
SPECIFIC CONDUCTANCE/KES/CAS/MGM/on-site/1-15- 88/1.4%* 

SULFATE/PLD/1-25-88(0830)/0.97%* 
SULFIDE/CAS/1-16-88(1400)/0'l.* 
SULFITE/CAS/1-15-88(1800)/3.3%* 
TEMPERATURE/KES/CAS/MGM/on- site/1-15- 88/4.3%* 
ARSENIC/KESII/1-29-88(1340)/1.9%* 

ALUMINUM/KESII/1-22-88(0925)/0'l.* 
CADMIUM/KESII/1-20- 88(1010)/0'l.* 
CHROMIUM/KESII/1-28-88(1025)/0'l.* 
LEAD/KESII/1-21-88(0940)/26%* 
MERCURY / KESII/1 - 25- 88(1015) / 38%* 
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ORGANIC ANALYSIS QUALITY ASSURANCE 

ANALYSTS: 

K. E. Sorrells 
Michael G. Martin 

(KES) 
(MGM) 

QA SUMMARY: ANALYTE/ANALYST/DATE(TIME)/STANDARD DEVIATION 
AS PERCENT OF THE MEAN OF REPLICATE DETERMINATIONS. 

QUALITY ASSURANCE 

Ethylene Dichloride/KES/2-8-88(1450)/31.* 

Methyl Isobutyl Ketone/KES/3-10-88(1825)/7%* 

Mesityl Oxide/KES/3-10-88(1825)/21.* 

Toluene/KES/1-26-88(1620)/41.* 

o-Xylene/KES/1-26-88(1620)/.0005%* 
,.. 

m-Xylene/KES/1-26-88(1620)/.0001%* 

p-Xylene/KES/1-26-88(1620)/.0003%* 

Isophorone/KES/3-10-88(1825)/1.5%* 

~.ooo! 

0. ~,,, 

~( oOO 1 

Dimethyl Acetamide/KES/3-10-88(1825)/14%* 

3,4-Dichloroanaline/KES/3-10-88(1825)/.51.* 

Propanil/KES/3-10-88(1825)/2.51.* 

Phenol/KES/3-10-88(1825)/71.* 

Total Organic Halide/2-22-88(0940)/11%* 

GC-MS extraction and clean-up by Michael G. Martin on 
1/28/88* 
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METHOD DDCUMENTATXDN 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~H~Y~D~R~O~G~E~N~~I=O~N~------------------------------------------------

Method ________________ ~E~l~e~c~t~r~o~m~e~t~r~~~· c~--------------------------------------------------

Reference ____________ ~S~t~a=n~d~a~r~d~M~e~t~h~o~d~s~1~6~t~h~-~E==d~i~t~~~· o~n~, __ 4~2~3 ______________________ __ 

Primary Analyst Pennye Derryberry 

Normal Holding Time onsite Preservative analyze immediatel y 

Type of Container polyethylene Typ• of Sampler grab 

Type and Model of Analytical Equipment used 

Cole Parmer Chemcadet model 598450, Orion Ross model 8102 

·-----------------------
Modifications/Adjustments of M•thod 

Field Analyst: Cecil A. Sorrrplls 

Typical Resolution 0.01 units • 

• 
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SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Litt l e Rock AR 72209 

PARAMETER SHEET 

Parameter ALKALINITY, CaC03 
------------------------~--------------------------------------------------

Method Titration to pH 4.5, manual 
------------------------------~------~----------------------------------------

Reference Standard Methods 16th. Edition, 403 
------------~~~~~--~--------------------~----------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 4 hours Preservative Cool 4. C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

• Cole Parmer Chemcadet model 598450 

------------------------------------------------------------------------

Modifications/Adjustments of M•thod 

Typical Detection Limit 1 mg/liter as CaC03 . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro~d 
Little Rock AR 7220q 

PARAMETER SHEET 

Parameter ____________ ~T~O~T~A~L~S~U~S~P~E~N~D~E~D~S~O==L~I~D~S~------------------------------------

Method ______________ ~G~r~a~v~i~m~e~t~r~i~c~1~0~3_-~1~0~5~·~C~p~o~s~t~w~a~s~h~i~n~g~o~f~~r~e~s~i~d~u~e __________ __ 

Reference ____________ ~s,t~aaun~d~aur~d~Muse~t~h~o~d~s~~1~6~t~h~-~E~d~1~·~t~i~o~n~2~0~9~D ______________________ _ 

Primary Analyst Pennye Derryberry 

Normal Holding TimeS hours to 2 daysPreservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Mettler balance 

•-----------------------
Modifications/Adjustments of Method 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter VOLATILE SOLIDS 
------------~~~~~~~~-------------------------------------------

Method ________________ ~G~r~a~v~i~m~e~t~r~~~·c=-~5~5~0~~·~C~-----------------------------------------

Reference Standard Methods 16th. Edition 209E 
------------~~~~~------------------------------------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 4 days Preservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Mettler balance 

• Thermolyne 1200 Muffle Furnace 

Modifications/Adjustments of Method 

Typical Detection Limit 0.1 rna/l iter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro•d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter _____________ T~O~T~A~L~S~O~L~I~D~S~------------------------------------------------

Method Gravimetric 103 - 105 .C 
----------------~~~~~~~~~--~~~~-----------------------------------

Reference Standard Methods 16th. Edition 209A 
------------~~~~~~~~~~~~~~~~~~~--------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 4 days Preservative Cool 4.C 

Type of Container polyethylene TypR of Sampler grab 

Type and Model of Analytical Equipment used 

Mettler balance H31AR 

• Sp 180 Digital Electronic Analytical Balance. Blue M convection oven. 

Modifications/Adjustments of Method 

Typical Dptpctjon imjt 0.1 mg/ljter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter AMMONIA as N -----------------------------------------------------------------------
Method Manual distillation followed by electrode 

----------------------------------------------~--------------------------

Reference ____________ ~E~P~A~~1~9~7_9~·-=3~5~0~·~3~---------------------------------------------

Primary Analyst Cecil Sorrells 

Normal Holding Time 2 to 7 days Preservative cool 4.C,H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Ammonia porous membrane H3728201 

•------uW~h~e~a~t~o~nw_~D~i~s~t~~~- ~l~l~a~t~i~o~n~~A~p~p~a~r~a~t~u~s~----------------------------------------------

Modifications/Adjustments of Method 

Typical Detectjon Ljmit .01 me/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton RoAd 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~H~L~O~R~I~D~E~----------------------------------------------------

Method ________________ ~M~e~r~c~u~r~1~·c=-~n~i~t~r~a~t~e~------------------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~.~1~6~t~h~sE~dui~t~1~· o~n~·~4u0~7~8 __________________ ___ 

Primary Analyst Pennye Derryberry 

Normal Holding Time 4 hrs to 3 days Preservative Cool 4. C.H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Brin k man digital buret 

• -----------------------------------------------------------------------------

Modifications/Adjustments of Method 

Iypir•l Detection I imit 5 mg'litar 

• 
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• 
SORRELLS RESEARCH ASSOC IATES, INC 

8002 Stanton Ro•d 
Li ttle Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~H~E~M~I~C~A~L~O~X~Y~G~E~N~D~E~M~A~N~D------------------------------------

Metbod _________________ TL1~- ~t~r~i~m~e~t~r~1~· c~~c~o~l~o~r~i~m~e~t~r~i:c __________________________________ _ 

Reference ____________ ~s~t~aun~d~a~r~d~LM~e~t~h~o~d~sw,~1~6~t~b~E~d~i~t~i~o~n~,~5~0~8~A~--------------------

Primary Analyst Pennye Derryberry . 

Normal Holding Time 4 hours to 3 day!Preservative Cool 4. C,H2S04 

Type of Container polyetbyl ene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Ground glass reflu x apparatus & Brjnkman djgjtal buret 

•-----------------------
Modifications/Adjustments of Method 

Typical Optpctjoo I jmjt 2 mg/1 iter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 7220 9 

PARAMETER SHEET 

Parameter ____________ ~C~Y~A~N~I~D~E~---T~O~T~A~L~--------------------------------------------

Method Manual distillation with MgC12, manual spectrophotometric 

Reference ____________ -=S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~~1E6~t~h~-~E~d~i~t~i~o~n~·~4ulu2~C~--------------------

Primary Analyst Mike Martin 

Normal Holding Time 2 to 5 days Preservative Cool 4 .C. NaOH 

Type of Container polyethylene Typ• of Sampler arab 

Type and Model of Analytical Equipment used 

Sequoia Turner model 390 spectrophotometer 

•---------------------------------
Modifications/Adjustments of Method 

Typical Petection Limit < 0,004 mg/liter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 7220q 

PARAMETER SHEET 

Parameter ____________ ~F~L~A~S~H~P~O~I~N~T~--------------------------------------------------

Method ________________ ~P~e~n~s~k~yL-~M~a~r~t~e~n~s~~C~l~o~s~e~d~C~u~P----------------------------------

Reference ____________ ~s~w~-~8~4~6~S~e~c~t~i~o~n~8~-~l~·~M~e~t~h~o~d~~l~O~l~O~-------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 0 to 14 davsPreservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Pensky-Martens closed cup tester 

·-----------------------
Modifications/Adjustments of Method 

Cantigriida 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter NITRATE 
------------~~~~~------------------------------------------------------

Method Nitrate-nitrite minus Nitrite N 
--------------~~~~=-~~~~~~~~~~~~--------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~=1~6~t~h~E==d~i~t~i~o~n~, __ 4~1~8~C ____________________ __ 

Primary Analyst Cecil Sorrells 

Normal Holding Time 4 to 6 hoursPreservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Cadmium reduction column 

·------~s~e~q~l!~aui~aL-T~•~•Lrun~p~r~mwa~d~p~l~3~9~0~· ~s~pne~c~tLr~o~p~h~o~t~owm~e~t~e~r----------------------------------

Modifications/Adjustments of Method 

Typical Optpction jmjt 0.001 mQ/ljtpr . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~N~I~T~R~I~T~E~--------------------------------------------------------

Method ________________ ~S~p~e~c~t~r~o~p~h~o~t~o~m~e~t~r~i~c~~m~a~n~u~a~l------------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~~M~e~t~h~o~d~s~~1~6~t~h~=E~d~i~t==i~o~n~,L-~4~1~8~C~----------------------

Primary Analyst Cecil Sorrells 

Normal Holding Time 4 to 6 hours Preservative Cool 4.C, H2S04 

Type of Container polyethylene Typv of Sampler grab 

Type and Model of Analytical Equipment used 

Sequoia Turner model 390 spectrophotometer ., ______________________ _ 

Modifications/Adjustments of M•thod 

Typical De+ectjao I jmjt 001 mg/ljtpr 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter PHOSPHORUS - TOTAL 
------------~~~~~~--~~~=-------------------------------------------

Method ______________ ~P_e~r~s~u~l~f~a~t~e~d~i~g~e~s~t~i~o~n~--~m~a~n~u~•~l~a~~~c~o~r~b~i~c~~a~c~i~d~------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~=1=6~t~h~·-=E=d~i~t~~~· o~n __ 4~2~4~F~----------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 7 days Preservative Cool 4.C,H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

• SeQuoia turner model 390 spectrophotometer 

Modifications/Adjustments of Method 

Iypjral Detection I imjt 0 . 01 mg/liter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter __________ ~O~R~G~A~N~I~C~C~A~R~B~O~N~---T~O~T~A=L~------------------------------------

Method ______________ ~C~o~m~b~u~s~t~~~· o~n~o~f~o~x~i~d~a~t~~~· o~n--------------------------------------

Reference __________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~l~6~t~h~E~d~i~t~i~o~n~·~s~o~s~------------------------

Primary Analyst Cecil Sorrells 

Normal Holding Time __ ~l~d~a~vL--------- Preservative Cool 4.C. HCl or H2S04 

Type of Container polyethylene Type of Sampler ~g~r~aub~----------------

Type and Model of Analytical Equipment used 

Dohrman carbon analyzer model DC 80 

•-----------------------
Sludge samples are blended in high speed blender. 

Modifications/Adjustments of M•thod 

Typjral Optpctjnn jmit < 0 mg / ljter 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro•d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter __________ ~S~P~E~C~lLF~I~C~C~O~N~D~U~C~T~AllN~C~E~--------------------------------------

Method ______________ -JW~h~e~a~t~sut~o~n~e~~bur~iud~g~e~-------------------------------------------

Reference ____________ ~s~t~a~nud~a~r~d_xM~e~t~h~o~d~s~,~1~6~t~h~E~dLl~· ~t~i~o~n~2~0~5~-----------------------

Primary -Analyst Cecil Sorrells 

Normal Holding Time 2 to 7 days Preservative Cool 4, C 

Type of Container polyethylene Typ@ of Sampler grab 

Type and Model of Analytical Equipment used 

YSI model 35 conductance meter 

•--------------~-------------------------------------------------~-
Modifications/Adjustments of MRthod 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~S~U~L~F~A~T~E=--------------------------------------------------------

Method ________________ T~u~r~b~i~d~i~m~e~t~r~i~c~------------------------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h=o~d~s~,L-=1~6~t~h~E==d~i~t~i~o~n~~4~2~6~C~----------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 7 days Preservative Cool 4. C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Sargent Welch turbidimeter 

•-----------------------
Modifications/Adjustments of M•thod 

Typical Detection Limit 0.5 mg/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter SULFITE 
------------~~~~--------------------------------------------------------

Method ______________ ~I~o~d~o~m~e~t~r~i~c~----------------------------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d:_~M~e~t~h~o~d~s~,~1~6~t~h~E~d~i~t~i~o~n __ 4~2_8_A ______________________ __ 

Primilry An.alyst Cecil Sorrells 

Normal Holding Time ____ un~o~n~e~-------- Preservative 1 ml EOTA solution/lOOml 

Type of Container polyethylene Type of Sam p 1 erg r...:a=b __________________ __ 

Type and Model of Analytical Equipment used 

Brjokman digital buret 

•-----------------------
Modifications/Adjustments of M•thod 

Ty~i~oal D~tectjan I jmit 0 05 mg/1 jter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Lit tle Rock AR 72209 

PARAMETER SHEET 

Method ______________ ~P~h~oLt~o~m~e~t~r~l~· c~~m~e~t~h~v~l=e~n~e~b~l~u~e~m~e~t~h~o~d~-------------------------

Reference ____________ s~t~a~nud~a~r~d-LM~e~t~h~o~d~sw,~1~6~t~h~E~d~i~t~i~o~n~~4~2~7~C~----------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 4 to 6 hours Preservative 4 gtt 2N zinc acetate/dl 

Type of Container polyethylene Type of Sam p 1 erg r-'a=-b=--------------------

Type and Model of Analytical Equipment used 

51iH~IIoi• t11rner model 390 spectrophotometric 

•----------------------
Modifications/Adjustments of Method 

TypliGiil D~t~ctioo I jmjt <a 01 mglljter, 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter TEMPERATURE 
----------~~~~~~=------------------------------------------------

Method ____ _______ ~E~l~e=c~t~r~o~m~e~t~r-~~· c=-----------------------------

Reference Standard Methods, 16th Edition 212 __________ __;~~~~~~~~~----------------------------------------

Primary Analyst C. A. Sorrells 

Norma 1 Ho 1 ding Time __ _:o::.;n~-=s:..:i:...t=-e=----- Preservative analyze immediately 

Type of Container polyethylene Type of Samplerg.;..r..=a:..:b::...... __________ _ 

Type and Model of Analytical Equipment used 

• Cole Parmer Madel 5850 pH/Ion/Temperature Meter • 

Modifications/Adjustments of Method 

Calibr=at.&d l•lit.h a bLiiltional Bqrea11 of Standards cprtifjed thermometer 

eefere field use. 

Typical Resolution < 1. Centigrade • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~A~R~S==E~N~I~C~---~T~O~T~A~L~---------------------------------------------

Method ______________ ~D~i~g~e~s~t~•~· o~n~f~o~l~l~o~w~e~d~b~yL-~h~y~d~r~i=d~e~----------------------------

Reference ____________ ~s~t~aan~d~aur~d~M~e~t~h~o~d~s~~1~6~t~h~·~=E~d~i~t~~~· o~n~,~3~0~3=E ____________________ __ 

Primary Analyst Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Qtomir Absorption Spectrophotometer 

•------~I~n~wHt~r~u~mmQ~~n~t~~~t~~~·aonn~•~~ub~oocr~aut~o~r~y~Moon~d~e~lL-2~5~1-----------------------------------------
&~~k S~i&ntific Hydride Generator 

Modifications/Adjustments of Method 

Typical Detection Limit < 0.005 mg/liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~A~L~U~M~IN~U~M~---T~O~T~A~L-------------------------------------------

Method _________________ D~i~g~e~s~t~i~o~n __ f~o~l~l~o~w~e~d~b~y~A~A~d~i~r_e~c~t~a~s~p~1~· ~r~•~t~i~o~n~--------------

Reference _____________ S~t=a~n~d~a~r~d~~M~e~t~h~o~d~s~1~6~t~h~-~E~d~1~· ~t~i~o~n~,~3~0~3~C~--------------------

Primary Analyst Edward Sorrells II 

Normal Holding Time 2 to 7 days Preservative Cool 4. C HN03 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

·------~A~t~o~m~1~· c=-~A~b~s~o~r~p~t~i~o~n~S~p~e~c~t~r~o~p~h~o~t~o~m~e~t~e~r------------------------------------------

Instrumentation Laboratory Model 251 

Modifications/Adjustments of Method 

• 
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• 
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• 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Ro•d 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter CADMIUM - TOTAL 
----------~~~~~--~~~-------------------------------------------

Method ______________ ~D~~~· g~e~s~t~i~o~n~-f~o~l~l~o~w __ e_d __ b_y~_A_A __ d_~_· r __ e_c_t __ a_s~p_i_r_a_t_~_· o __ n ______________ _ 

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~1~6~t~h~·~E~d~i~t~i~o~n~,~3_0~3_A ______________________ _ 

Primary Analyst Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Container polyethylene Typ@ of Sampler grab 

Type and Model of Analytical Equipment used 

Atamjr Absorption Spectrophotometer 

In& t nomen tat; an I aharatory Mode 1 251 

Modifications/Adjustments of M•thod 

Typical Detection Limit < 0.002 mg/liter . 
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• 
SORRELLS RESEARCH ASSOCIATES. INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Pa~ameter ____________ ~C~H~R~O~M~I~U~M~---T~O~T~A=L~--------------------------------------------

Method ______________ ~D~i~g~e~s~t~i~o~n~~f=o~l~l~o~w~e~d~b~y~A~A~d~~~· r~e~c_t __ a_s~p_i_r_a_t_~_· o_n ______________ ___ 

Reference ____________ ~Swt~a~n~d~a~r~d~M~e~t~h~o~d~s~1~6~t~h~E~d~~~· ~t~i~o~n~,L-~3~0~3~A ______________________ __ 

Primary Analyst Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Containe~ polyethylene Type of Sample~ g r ab 

Type and Model of Analytical Equipment used 

•----~IH"~s~t~r~u~~Me~A~t~a~t~i~a*n~b~•~b~a~r~•~t~a~r~~¥'~M~o~d~e~1~2~5~1L-______________________________________ __ 

Modifications/Adjustments of Method 

Typical Detection Limit < 0.005 liter • 

• 
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• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Ro•d 

Little Rock AR 72209 

PARAMETER SHEET 

LEAD - TOTAL -----------------------------------------------------------------------------
Method Digestion followed by AA direct aspiration 

------------------~------------------~--------------~------------------------

Reference ____________ ~S~t~a=n~d~a~r~d~M~e~t~h~o~d=s=-~1~6~t~h~~E~d~i~t~~~·o~n~,~3~0~3~A~----------------------

Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Container polyethylene Typ• of Sampler crab 

Type and Model of Analytical Equipment used 

Atomic Absorption Spectrpphptpmeter 

•----~I~n~s~turw•~•wm~p~nut~a~t~i~o~n~l~a~b~o~r~aut~a~r~y¥-~Mun~d~p~l~2~5~1-----------------------------------------

Modifications/Adjustment~ of Method 

Typical Detection Limit < 0.01 mg/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro•d 
L i ttle Rock . AR 7220q 

PARAMETER SHEET 

Parameter _____________ M_E_R __ c _u_R_v __ -___ T_o_T_A_L ______________________________________________ _ 

Method ________________ c __ o_l_d __ v_a~p_o_~ __ m_a_n __ u_a_l __________________________________________ __ 

Reference _____________ s_t_a __ n_d_a_~_d __ M __ e_t_h_o_d __ s __ 1_6_t_h ___ E_d_i_t __ i_o_n~,~3 __ 0_3_F ______________________ _ 

Prim.-ry Analyst Ed So~~ells II 

Normal Holding Time 2 to 7 day s Preserv•tive HN03 in glass 

Type of Contain•~ pol y ethy len e Type of Sampler g~ab 

Type and Model of Analytical Equipment used 

Atamjc Absprotjon Spectrophotomete~ 

•------B~·~·~c~k~s~c~ie~n~t~j~f~juc~cCDaul~d~v~a~p~our~a~c~c~e~s~s~a~~~Y~---------------------------------------
In&tr!!a>entahon I ahoratory Model 251 

Modifications/Adjustments of Method 

Typ ica l Detec tion L i mit < 0.0005 mg / lite~ • 

• 
- 70 -



• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Ro•d 

Little Rock AR 72209 

PARAMETER SHEET 

ETHYLENE DICHLORIDE 
--------------------------------------------------------------

Method Purge and Trap Gas Liquid Chromatography - EPA 601 
------------~------~------------------~--~-------------

Reference -------------------------------------------------------
Primary Analyst K. E. Sorrells 

Normal Holding Time ______ 1_4 __ d_a~y_s ____ __ Cool 4.C 

Type of Contain@r Glass TLS Typ• of Sampler grab 

Type and Model of Analytical Equipment used 

Tekmar LSC 2 Purge and Trap Concentrator 

• ------~TLr~aur~n~r~~5~6u0L-TDeamm~p~e~r~aLt~u~r~e~P~r~o~g~r~a~m~m~aaQb~l~e~G~a~s~L~i~g~u~iBd~C~h~r~o~m~a~t~o~g~r!afp~h~-----------
Hall Electolytjc Conductivity Detector 

Modifications/Adjustment~ of M•thod 

Typical Detection Limit < 0.0002 mg/liter • 

• 
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• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

METHYL ISOBUTYL KETONE -------------------------------------------------
Method Gas Chromatography - Mass Spectrometry EPA 625 

--------------------~~~~------~------~-------------
Reference Environmental Protection Agency 40 CFR Part 136 

------------------------------~--~-------------------
Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/40 days Preservative Cool 4.C 

Type of Contain~r Amber Glass TLlYp• of Sampler grab 

Type and Model of Analytical Equipment used 

Hewlett Packard 5990A Gas Chromatograph • • ------~H~Q~w~lue~tLLt~P~a~c~k~a~r~dQ_~5~9~7UO~Ba_~Mua~s~sa_~S~eU1Ue~c~t~i~v~eLJD~e~t~e~c~t~o~r~-----------------~--

HQw)Qtt Packard 310 MicroComputer as Controller 

CgnfigurQd as the Hewlett Packard MS ChemStation. 

Modifications/Adjustments of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES. INC 

9002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter _____________ M_E_S_I_T_Y __ L __ o_x_I_D_E ______________________________________________ _ 

Method _________________ G_a_s __ C __ h_r_o_m_a_t_o __ g_r_a_p_h_Y ___ -__ M_a __ s_s __ s_p_e __ c_t_r_o_m_e __ t_r_y __ E_P_A ___ 6_2_s ________ __ 

Reference _____________ E __ n_v_i_r_o_n_m_e __ n_t_a_l __ P __ r_o_t_e_c __ t_i_o_n __ A~g_e_n_c_y __ 4 __ o __ c_F_R __ P_a __ r_t __ 1_3 __ 6 ________ _ 

Primary Analyst K. E. Sorrells 

Normal Holding Time7 days/40 days Preservative Cool 4.C 

Type of Container Amber Glass TLC Typ• of Sampler __ g_r_a __ b ________________ _ 

Type and Mod~l of Analytical Equipment used 

Hewlett Packard 5890A Gas Chromatograph 

• __ . ____ uH~e~wulue~t~t~P~auc~k~a~r~d~5~9~7~0~Be-LM~a~s~s~S~e~l~e~c~t~i~v~e~O~e~t~e~c~t~o~r~----------------------------
Hewlett Packard 310 MicroComputer as Controller -

Capfjg!!rpd as the Hewlett Packard MS ChemStation. 

Modifications/Adjustments of Method 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.001 mg/liter • 

• 
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• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

TOLUENE -------------------------------------------------------
Method _________________ P_u_r~g~e ___ a_n_d __ T_r __ a~p __ G_a_s ___ L_i_q~u_1_· d ___ c_h_r_o_m_a __ t_o~g~r--a~p-h~y~----E-P_A __ 6_0_2 ____ __ 

Reference _____________ E_n_v~i_r~o_n~m_e~n~t~a~l __ P __ r~o_t_e_c~t~i~o_n __ A~g~e_n __ c~y--4_0 ___ c_F_R __ P __ a_r_t __ 1_3_6 ________ __ 

K. E. Sorrells 

Normal Holding Time ____ ~1~4~~d~a~y~s~---- Preservative Cool 4.C 

Type of Contain•r Glass TLS Typ• of Samp 1 er g,..;.r....:a~b~----------

Type and Model of Analytical Equipment used 

Tekmar I SC-2 Purge-and-Trap Concentrator 

·------T-H=-r.--.~~:;.c;our=--S~o.l.lOI.........IT~e;u~~a~p~ee:::.r4lla..t:t;.L• u• r:.~ea-=EP~r:.cau;g~r:...aa.mmiJimY:aUh:U.l ee_.L;GjjaLSsi.:-:JL-.J..i QtJ.LJYUi""dL!CL.dlhl!r:]o;t~mnaiUt..s;;ou;gur:.ia!!Jponh ________ _ 

~1-.~~ae Ionization Detector 

Modifications/Adjustment~ of M•thod 

Typical Detection Limit < 0.0005 mg/liter • 

• 
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Paramet•r 

SORRELLS RESEARCH ASSOCIATES. INC 
8002 Stanton Road 

Litt1• Rock AR 7220q 

PARAMETER SHEET 

XYLENES 
-----------------------------------------------------------------------

M•thod ________________ P_u __ r~g_e __ a __ n_d __ T_r __ a_p __ G_a __ s __ L_~_·q __ u_i_d __ C __ h_r_o_m __ a_t_o_g~r-a_p_h_Y ___ - __ E_P_A ___ 6_0_2 ____ __ 

Reference Environmental Protection Agency 40 CFR Part 136 
----------------------------------------~--~-------------------------

K. E. Sorrells 

Norma 1 Ho 1 ding T i me ___ 1_4_d_a~y_s __ _ Pr•servativ• Cool 4.C 

Type of Container Glass TLS Ty p• of Samp 1 er g_r_a_b _____________ _ 

Type and Model of Analytical Equipment used 

Tekmar LSC-2 Purge-and-Trap Concentrator 

Iracor 560 Temperature Programmable Gas LiQuid Chromatograph 

Modifications/Adjustment§ of M•thod 

Includes meta-, ortho-, and para- isomers. 

Use EPA Method 601 column for confirmation. 

Typical Detection Limit < 0.0005 mg/liter • 
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Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

ISOPHORONE 
----------------------------------------------------------------------------

Mwthod _________________ G_a_s __ C_h __ r_o_m_a_t_o __ g_r_a_p_h __ v __ -__ M __ a_s_s __ S_p_e __ c_t_r_o_m_e __ t_r_y __ E_P __ A __ 6_2_s ________ __ 

R•fer•nc• Environmental Protection Agency 40 CFR Part 136 
----------------------------------------~--~-------------------------

K. E. Sorrells 

Normal Holding Time? days/40 days Cool 4.C 

Type of Contain•r Amber Glass TLC Typ• of Sampler grab 

Type and Model of Analytical Equipm@nt u~ed 

•• Hewlett Packard S890A Gas Chromatograph 

Hewlett Packard 59708 Mass Selective Detector 

Hewlett Packard 310 MjcrpComputer as Controller 

Caofigl!red as the Hewlett Packard MS ChemStatian. 

Modification~/Adjustm•nt• of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.001 mg/liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES. INC 
8002 St•nton Ro•d 

Littl• Rock AR 7220q 

PARAMETER SHEET 

P•r•m•t•r _____________ o_I_M_E_T_H __ Y_L __ A_C_E_T_A_M __ I_D_E ________________________________________ _ 

M•thod ________________ G __ a_s __ C_h_r_o __ m_a_t_o_g_r_a __ p_h_y __ -___ M_a_s_s ___ s_p_e_c __ t_r_o_m_e_t __ r_y __ E_P_A __ 6 __ 2_s ________ __ 

Reference Environmental Protection Agency 40 CFR Part 136 
----------------------------------------------------------------------------

K. E. Sorrells 

Normal Holding Time 7 days/40 days Preserv•tive Cool 4.C ------------------------------
Type of Contain•r Amber Glass TLC Typ• of Sampler ~g~r_a_b __________________ _ 

Type •nd Mod•l of An•lytical Equipment u5ed 

• 
Hewlett Packard 5890A Gas Chromatograph -. ~~~~~~~-------------
Hewlett Packard 59708 Mass Selective Detector 

Hewlett Packard 310 MjcroCpmputer as Controller 

Configl!red as the Hewlett Packard MS ChemStatioo 

Modifications/Adjustment• of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 
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• SORRELLS RESEARCH ASSOCIATES, INC 
9002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

3,4-DICHLOROANILINE 
Param~t•r --------------------------------------------------------------
Mwthod _________________ G_a_s ___ c_h_r_o __ m_a_t_o_g __ r_a_p __ h_y __ -___ M_a_s_s ___ s_p_e_c __ t_r_o_m_e __ t_r_v __ E_P __ A __ 6_2 __ s ________ ___ 

R~f~r•nc• --------------------------------------------------------------
Environmental Protection Agency 40 CFR Part 136 

K. E. Sorrells 

Normal Holding Time 7 days/ 40 days Pr~s•rvativ• Cool 4.C 

Typ• of Contain•r Amber Glass TLC Typ• of Sampl~r grab 

Typ• and Mod~l of Analytical Equipment used 

• 
Hewlett Packard 5890A Gas Chromatograph 

-. ~~~~~~~~~-------------------
Hewlett Packard 59708 Mass Selective Detector 

Hewlett Packard 310 MicroComputer as Controll~r 

Conficured as the Hewlett Packard MS ChemStation. 

Modification~/Adjustm~nt• of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

• 
- 78 -



• SORRELLS RESEARCH ASSOCIATES. INC 
8002 Stanton Ro•d 

Little Rock AR 7220q 

PARAMETER SHEET 

PROPANIL 
Paramet~r-------------------------------------------------------------------------------

Gas Chromatography - Mass Spectrometry EPA 625 
M•thod-------------------------------------------------------------------------------
Reference _____________ E __ n_v_i_r_o_n __ m_e_n __ t_a_l __ P_r __ o_t_e_c_t __ i_o_n ___ A_g_e_n __ c_v __ 4_o ___ c_F_R __ P __ a_r_t ___ 1_3_6 ________ __ 

Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/40 days Preservativ~ Cool 4.C 
----------------------------

Type of Contain~r Amber Glass TLC grab 
Typ• of Sampler 

Type and Model of Analytical Equipment used 

_______ H __ e_w_l_e __ t_t __ P_a_c __ k_a_r_d ___ 5_8_9_0_A ___ G_a_s ___ c_h_r_o_m __ a_t_o~g~r--a~p-h---------------------------------------

Hewlett Packard 59708 Mass Selective Detector 

Hewlett Packard 310 MicroComputer as Controller 

Copfigyred as the Hewlett Packard MS ChemStation. 

Modifications/Adjustments of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

• - 79 -



• 

• 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

PHENOL 
Param•t•r----------------------------------------------------------------------------
M•thod _________________ G_a_s __ c_h_r_o __ m_a_t_o_g_r_a __ p_h_y __ -___ M_a_s_s ___ s_p_e_c_t_r_o __ m_e_t_r_Y ___ E_P_A __ 6_2_s __________ _ 

Reference 
Environmental Protection Agency 40 CFR Part 136 

--------------------------------------------------------
Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/ 40 days Preservative Cool 4.C 

Type of ContainPr Amber Glass TLC Typ• of Sampler 

Type and Model of Analytical Equipment used 

Hewlett Packard 5890A Gas Chromatograph 

Hewlett Packard 310 MicroComputer as Controller -

Configyred as the Hewlett Packard MS ChemStation. 

Modifications/Adjustment• of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

- 80 -
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• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

TOTAL ORGANIC HALIDE 
-------------------------------------------------------------------------------

Carbon-Trap / Combustion/Electrolytic Conductivity 
Method -----------------------------------------------------------------------------------

SW-846, Section 5, Method 9020 
Reference-------------------------------------------------------------------------------

Primary Analyst 
K. E. Sorrells 

7 days/40 days Normal Holding Time _ ________________ _ 
Cool 4.C 

Preservative 

Type of Container 
Amber Glass TLC grab 

Type of Sampler 

Type and Model of Analytical Equipment used 

Hall Model 700A Electrolytic Conductivity Detector • 

• • 
Modifications/Adjustments of Method 

Typical Detection Limit < 0.003 mg/liter • 

• - 81 -
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FIELD RECORDS 
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QUALITY ASSURANCE PLAN FOR NPDES MONITORING 

AND WASTELOAD EVALUATION STUDIES 
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PROJECT DESCRIPTION 

3 
4 
January 25, 1982 
1 of 1 

A typical stream study is described below. On NPDES monitoring, SORRELLS RESEARCH 
typically provides sample transportation on a scheduled weekly basis, according to 
geographic location, and prompt professional analysis for routine wastewater pa ra~eters . 

This project comprises strea1 wasteload evaluations perfor~ed by the WLE Consultants to 
deter~ine and/or justify the need for AWT for the City of Monticello. 

The Monticello Northwest Wastewater Treat1ent Facility discharges into Godfrey Creek at 
Mile 9, Godfrey Creek flows into Lower Cut - Off Creek at Mile 6. 

The Monticello Southwest Treat1ent Facility discharges into Ten Mile Creek, which flows 
into the Saline River at Mile 49. 

The studies are to include 1odeling for Critical D.O. Deficit, Model Calibration, and 

•
odel Verification. It is expected that field work will extend the extent of the recovery 
rca the discharges associated with the Treat•ent Facilities. 

Sa•ples are to be taken to represent early •orning conditions and •id-afternoon 
conditions. SaMple points are selected to represent the effective reach of pollution and 
recovery fro~ the discharges associated with the Treat~ent Facilities. 

A repeat sa1pling survey will be aade 2 to 4 weeks following the Calibration sa•pling 
period. 

The critical water quality parameters are further specified in Section 9. 

The overall project plan is to 111odel the discharge of the given POHH ' Sl, with its !their) 
receiving streats for these critical water quality parateters for the purpose of 
demonstrating !predicting) the level of treatment IAWT or Secondary) that will be 
adequate, within the lit it s of the State Streaa Water Quality Criteria. The saapling 
period is intended to approximate the critical conditions of siaultaneosly-occurring low 
flow and high teeperature. 

The ADPC~E has contracted with Roy F. Weston, Inc. Consulting Engineers , perfor• the field 
work, •odeling and report. ETC, Inc., will actually perfor111 the field work for Weston. 
In turn, the Laboratory Analysis for these Projects will be perfor~ed by Sorrells Research 
Associates, Inc. The responsibility for Laboratory Quality Assurance will be entirely 
that of SRA, who will also render assistance and counsel in ensuring validity of field 
procedures. 

~he ~ey personnel involved in the Project, their project responsibility, and coa•unication 
ine per these studies are shown in Figure 1. 
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WATER QUALIT Y LABORATORY ORGANIZATION 

LABORATORY SUPERVISOR - ED SORRELLS 

Digestions 
Disti ll.ltions 

Field Studies Supervisor 

SENIOR TECHNICIAN - HARRY BEYER 

B~cteriological Analysis 
Mineral Analysis 

Nutrient Analysis 
Trace "etals Analysis 

TECHNICIAN II - CECIL SORRELLS 

Deaand Analysis 
Electrode Procedures 

Q. A. Officer 

TECHNICIAN II - LORRA SORRELLS 

Benthic Deund 
Bio•ass Analysis 

Field Studies Aide 
Physical Analysis 

All laboratory wor k will be performed by SORRELLS RESEARCH personnel. SR operates a 
facility including 4000 sq. H. of laboratory, office, and storage space on a two 
acre wooded site, one block from Interstate 30 1 centrally-located in Pulaski County, 
Arkansas. 
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PROJECT ORGAN I ZATION AND RESPONSIBI LITIES 

(co nt i nued> 

DISCUSSION OF PROJECT QA PLAN 

Sections 3 and 4 outline the justificat i on for the Project, what, in general, is involved, 
and the responsibilities assumed by the respec t ive orga nizat i ons involved. Fi gure one 
shows the key personnel of the P r oj e ~t a nd th e1r respons i bi lit1es. Sec t ion 9 spe~ i fies 
the field and laborator y determ i na nts a nd pr ocedur~s whi ch are perf ormed in the Pro j ect. 
Section 6

1 
sub - paragraphs a- throug h h s pe ci f y good f1eld practices f or the Pro j e~t • 

• 

To recapitulate, therefore; the TASK is to model the discharge of the given POTW C' Sl with 
ts <their) receiving strea1Csl for the critical water quality paraaeters under the 

1 
critic•l conditions of simultaneously-occurring low flow •nd high te•per•ture, for the 
purpose of deaonstrating (predicting> the level of treataent that will be adequate. The 
aodel is prepired by charicterizing the water quality •nd physic•l deter•inants extant at 
a t i •e of low flow. The laboratory analyses include 1ost of the parameters tabulated in 
Section 9. The •tt•chment to our reference letter illustrates a specific protocol for 
field replication •nd spiking of saaples as they are collected. 

The tis ks underta ken by this laboratory will cover four sets of samples for the water 
quality paraaeters described in Section 9, which aust be perforaed in a ti•ely aanner 
also. More than 1200 Dissolved Oxygen •easure•ents •ust be performed in deteraining the 
B.O.D. series, for example. 

In general, by the use of precision and accurate data, we can quantify the liaits of 
confidence in laboratory measurement, just as the laboratory •easures the deterainants 
the•selves. 

The whole purpose of the QA PLAN is to ensure the validity and reliability of the data 
generated and reported . Since we are characterizi ng environmental (and laboratory) 
cond i tions by •ea ns of SAMPLING, s t ati st i cal processes ap ply. Also, we 1ust balance tiae 
and expense applied to these deter• i nations versus the precision and accuracy required . 
This QA PLAN states what are believed to be reasonable liaits for Qu ality Assurance for 
detera i ng these critical water quality parameters • 

• 
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QA O~JECTIVES IN TERMS OF PRECISION, ACCURACY , COMPLETENESS, 

REPRESENTATI VENESS AND COMPARABILITY 

The object ive of t he quali ty ass urance pl an is to prov i de data that is as complete as 
possible wi t h the prec i sion and accura c y necessar y to acco~plish characterization and 
•odeling and to base dec i s i ons for Facility planning. 

The follow i ng DA objectives for precision, accurac y and coMpleteness have been used in the 
design of this stud y. 

A. PREC ISION : Th e r outine non- b1ol og 1ca l analy t es rout in ely de t er• ined by Sorrel l s 
Research are e xpe ct ed t o be determ in ed wi th a precision <c oeff i c i ent of variation) of 5 
percent, 95 percent of the tiMe. For biological analytes, Sorrells Research expects to 
deter~ine these wi th in a prec i s i on of 20 percent, 80 percent of the ti•e. 

.• B. ACCURACY: Reference saMple deter•inations aade during the period of this study· 
should be within 10 percent of the true value, except at the li•its of dttection of th1 
analyte per standard ~ethod procedure. These relationships are to be shown subsequently 
by co~puter-generated tabulation and/or graphic plot. Control li~its based upon the 
percent recovery of spiked saMples should be in the range of 90 to 110 percent as 
deter~ined by the procedures of Section 14. 

C. CO"PLETENESS: Ninety (90l percent of all possible •easure1ent data should be 
valid. Completeness of data, the a~ount of valid data obtained co~pared to the a~ount 
expected, requires attent i on and expertise from both field and laboratory personnel. 

• 

Care i s to be taken to ensure proper sa~ple collect i on, to avoid sa~ple conta~inat i o n , and 
to ~inin~ize out-ot - control analytical procedures that would cause loss of data. 

D. REPRESENTATIVENESS: Sa~pling sites will be deter•ined by the NLE Consultants 
following field reconnaissance, so selected to be valid and representative sites. 
Sorrells Research will furnish f i eld support as required, ~nd will advise and concur in 
saaplfng procedures, conta i ners and preservation. 

E. CO"PARABILITY : Al l of the ele~ents listed in this Section will serve in assuring 
co~parab i lity of data. The ~ethods used are described in Section 9. These •ethods have 
been tested and appro ved for the applicat i ons requ i red. Standard units of reporting wi ll 
be used in every case • 
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A. A miniftu~ nunber of trained persons are to be involved in sa•ple collection and handlir 

B. The part icular sanples to be collected in this study are treated wastewater effluent ar 
receiving stream samples to be collected in this study are treated wastewater effluent and 
receiving stream sanples at specified sample locations. Effluent samples are to be collectec 
a point that ensures well -~ix ed sa~ple ho~ogeneity, such as a point of free-fall, if possible 
s tr eam sa mp les are to be collected so as to fairly represent the cross-section of the flowin~ 
stream at that point. Generally collect strean samples at Mid-depth or five-foot-depth, 
wh ichever ts lesser. All samples i n general are to be preserved (short-term) by chilling the 
closed coll ecti on conta in ers in durable ice chests with crushed ice, immediately following 
collecti on. The Laboratory Supervisor wi ll advise on any special requirenents required by 
particular circumstances, in general, it will be ad vi sable to adhere to chilling with crushed 

•
ce alone for innediate field preservition, and allow the laboratory to coordinate needs for 
onger-tert preservation. 

C. Handle sanples as little as possible. 

D. Use non-contatinating sampling eguipMent and devices for effluent and strean satples, 
including the Wheaton Grab Saapler, the APHA Sampler, and the Kem•erer Water Bottle. 

E. Attach sample tag securely to the sanple container at the time the sample is ~ollected. 
Record the serial number of the tag, the station number and location, the date and tifte 
collected, the type of sample, the sequence nunber, the preservative used, the analyses 
required, and the name of the collector. Complete tag information legibly i n waterproof 
labeling. 

F. Use bound field books to record field •easurements and other infortation necessary to 
document the sample collection processes. The standard for•at is to include the serial numbe 
of the field sheet, date, ti•e, survey, type of sa•ple taken, volume of each sa•ple, code for 
sample analyses, unigue sa~ple number, sampling location, field measurements including D.O., 
Temp. 1 Conductivity, and pH. The entries are to be signed by the sa•ple collector and the 
responsibility for preparing and retaining field books are to be that of the study coordinate 
or his designated representative. 

G. The sa•ple collector is physically responsible for the sample until its custody is 
relinquished to the receiving laboratory or assigned custodian, that is, it must be in his vi 
at all ti•es, or lock- stored where it cannot be tatpered with. 

~ H. It is reconftended that color slides or equivalent photographs be lade of the saftpling 
ocations, and that docuaentary descript iv e inforaation be recorded to conclusively identify 

describe these photographs. 
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This study will docu~ent and i~ple~ent a chain of possession and custody of any sa•ple 
collected, to insure that all are collected, transferred, stored, analyzed, and destroyed 
by authorized personnel. Sa~ples w1ll be acco•panied by a Chain-of-Custody record that 
1ncludes the na~e of the study, collector ' s signatures, station nu~ber, station location, 
data, ti•e, type of sa1ple, sequence nu1ber, nu1ber of containers, and analyses required. 

The purpose of the Chain-of-Custody procedure is to establish an unbroken chain of 
connection for documentation by •aintaining an accurate written record of source and 
possess1on of the samples through their analysis and ulti•ate report. This procedure is 
also intended to ensure that samples are collected, transferred, stored, analyzed and 
destroyed only by authorized, competent personnel. 

A sa1ple is in CUSTODY if it is in any one of the following states: 

• a. ln utual physical possession. 
b. In view, after being in physical possession. 
c. In physical possession and locked up. 
d. In a secure area, restricted to authorized personnel. 

See also details of Section b. 

Laboratory personnel are responsible for the care and custody of a saaple once it is 
handed to them and should retain the sa1ple in their possession and view or secured in the 
laboratory at all tiaes. 

The laboratory area shall be 1aintained as secured area and shall be restricted to 
authorized personnel. 

Once sa•ple analyses are coMpleted, the unused portion of the sa•ple, with identifying 
labels and other documentation ~ust be retur~ed to the Laboratory Supervisor for secure 
storage. 

Saaples should be destroyed only upon the order of the Laboratory supervisor, in 
consultation with Project Officer. Sa~ple tags, like all laboratory records, 1ust be 
retained for three years. 

• A typical sa1pling handling sequence is shown in the attached flowchart • 
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All instru•ents and equip1ent will be calibrated accordina to the ~anufacturer's reco~~ended 
procedures and the guidelines in the HANDBOO K FOR ANAL YTICAL QUA LI TY CONTROL IN WATER AND 
WASTEWATER LABORATORIES, EPA-600/4-79 - 019, In addit i on, the following spec i fic procedures wi l 
be followed. 

•• 

A. All analytical balances will be checked each week with a set of 
Class S we i ghts. The reading of each weight shou l d be r ecorded on 
the Balance Quality Assurance for1. 

B. All pH •eters will be calibrated, im~ediately prior to use , with two 
buffer solutions. Buffers used should span the e ~ pected range of pH 
and al kalinity deter~inations. All buffers used ~ust be standar d
ized against standards of the National Bureau of Standards. The pH 
meter must be recalibrated after each two hours of use. 

C. All conductivity aeters 1ust be calibrated before each use against 
Standard 0.01 Molar Potassiu• Chloride at 25. 0 C. Four portions of 
solution are to be used, te•perature adjusted in a water bath. The 
conductivity cell is rinsed in the first three portions, and the 
resistance, R, of the fourth portion •easured. The cell constant is 
given by the question: 

Kc = Rs x 0.001413 

D. All turbidi1eters ~ust be calibrated before each use using turbidity 
standards prepared as in Standard "ethods 15th Edition, page 133. 
Standards of 40, 4.0 and 0.4 NTU should be prepared to calibrate the 
0-100, 0-10, 0-1.0 scales, respectively. 

E. All dissolved oxygen ~eters •ust be calibrated before each use using 
air calibration and water calibration, using water with a known 
oxygen concentration and water with zero dissolved oxygen. Water 
for calibration 1ust be prepared by filling four B.O.O. Bottles fro• 
well 1ixed Mater fro• an air-free collapsible container. The D.O. 
of 1st and 3rd bottles are detertined using the Winkler Azide 
•ethod. The re1aining bottles are used to calibrate the meter to 
average of the pairs, in each case. This calibration 1ust agree 
with the a i r calibration. The air calibration consists of plac i ng 
the electrode into a bottle with a s•all aMount of 
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The electrode eust be in the air above the water. 
after the system reaches equilibriu• and 
saturation at that teaperature, corrected 
vapor pressure of water. 

F. All ther~o•eters will be checked against a ther•ometer certified by the Nat i onal 
Bureau of Standards before being used and at least once annually. The chec k 
should include at least three temperature setti ng s i n the range from 
4 to 30 • C, preferably at 4, 15, and 30 C. 

6. All spectrophotometers must be checked for proper wavelength and spectral 
transaittance annually • 

H. The atoaic absorption spectrophoto•eter aust be calibrated daily for each group 
of saeples. Series of five standards plus a reagent blank, in the linear 
response concentration range, should be used. Baseline drift is checked 
wi th a reagent blank after not more than five saaples. Instrument calibration 
is checked with aidpoint standards preceding and following the blank. 

Proper instruaent operation should be verified by running a replicate sample 
and a spiked sa~ple in each set of ten saaples. 

Instru•ents and ~ethods used in th i s study will be calibrated daily for each 
set of sa•ples as a part of the analytical process. 

All procedures involving calibration utilize Class A voluaetric glassware, Priaary Standard 
Grade reagents, and/or other NBS-traceable •aterials or devices. 

Records of preparation of standards are maintained in a permanently bound record book. 
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ANALYTICAL PROCEDURES 
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All sa~ples are to be col lected, preserved, and analyzed in accordance with the 16th 
Edition of Standard Methods for Exa~1nation of Water and Wastewater. 
The following laboratory and field ~ethods will be used in this study. 

STANDARD METHOD REFERENCES 

PARAMETER METHOD NO. PAGE NO. 

BOD 5 0 7 525 - 532 

TSS 209C 96 - 97 

FECAL COLIFORM 909C 896 - 898 •• 423 429 - 437 

ALKALINITY 403 269 - 273 

CHLORINE RESIDUAL 4080 306 - 309 

NH3N 417C/E 382 - 386 

TKN 420A <MOD.> 408 - 410 

TOTAL P 424CIII/F 442-444/448/450 

SOL. ORTHO-P 424A/F 441/448 - 450 

N03N 418C 394 - 398 

N02N 419 404 - 406 

CHLOROPHYLL A 802G4,2/1002G 731-733/106-1072 
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DATA ANALYSIS, VALIDATION, AND REPORTING 

DATA ANALYSIS: Condit i ons of analyses and responses of blanks, sa~ples, and 
are recorded on worksheet designed to accoaod~te related types of an~lyses. 

standards 
<See Appendices. ) 

Date and ti•e are entered on these worksheets ~nd initials of analyst by analyst. 

Calculations are ~ade on the Sorrells Research ~ini-computer and routine reports are 
printed out from programs developed internally by Sorrells Research. (See Appedices.l 

The general equation for calculations of determinants in the linear range of response is: 

Cu = Ru/Rs X Cs X Vs/Vu 

equal concentrations of Unknown ~ Standard, 
Ru, Rs equal responses of Unknown & Standard, 
Vu, Vs equal volumes of Unknown ~ Standard, 

where Cu, Cs 
respectively 
respectively 
respectively 

~A VALIDATION: The integrity of the d~ta generated will be validated at several point• 
Jring the collection, analytical, and reporting process. The two principal check points 

~rt tht labor~tory quality control checks and the data processing checks •ade during 
prepar~tion of data for client summary sheets and/or computer files. 

The laboratory control checks are described in Sections 11 and 14. These checks 
consist of the use of field replic~tes, laboratory replicates, and spiked replicates 
to •onitor the levels of precision and ~ccuracy of the collection ~nd analytical processes. 

Data developed will be reviewed by K. E. Sorrells, while Q.A. Wor k will be presented by 
the QA officer, in comparison to the previously stated QA objectives of this study. 

OUTLIERS: Outliers fro• the laboratory quality control checks indicate sampling 
or analytical proble1s. 

Any questionable deter•inations will be repeated; such questioned data that cannot 
be thus resolved will be invalidated. 

All outliers from data processing and/or report print-outs will be checked against 
the original worksheets. 

DATA FLOW: See Section 7 for a diagra• of sa•ple handling and infor•ation processing. 

REPORTING: Field and laboratory data are reported to client and/or his Consultants 
~completion of Tile-Series deter1inations, usually five days after receipt of sa•ple. 
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The qualit y of data fro~ this laboratory will be assured by a system of internal checks. These 
include equipment checks, reagent checks, and laboratory perfor•ance checks. The results of 
these chec~s will be recorded to ver1fy the operation of the quality control syste• and to 
docu•ent any changes that occur. 

CHEMICAL LABORATORY: 

A. 

c. 

D. 

• 

Th~ anal ytical balance will be checked with a set of Class 5 weights each week. 
The read 1ng of each weight will be recorded on the balance qualit y assurance 
sheet. 

The temperature of all B.O.O.incubators should be checked daily and recorded on 
the quality assurance check sheet. The temperature Nill be checked by Measuring 
the te1perature of a sealed B.O.O. bottle, filled with distilled water, ktpt in 
the incubator. The te•perature should be •easured to the nearest 0.1 C 
The te•perature •ust be 20 +- 1.0 C at all tiMes. Corrective acion, adjust1ent 
or repair must be taken if this temperature range is not ~et. 

The te1perature of the drying oven is to be checked daily and recorded on the 
quality assurance sheet. The correct settings are 105 C and 180 C for total 
suspended solids and total dissolved solids respectively. Certain reagent drying 
and specialty procedures require other temperatures such as 70 C, 120 C 
and 285 C. Corrective action, adjustment, or repair 1ust be provided if 1easured 
temperatures are not correct. 

The results of each pH calibration 1ust be recorded on the quality assurance chec~ 
sheet. If the electrode response to two buffers show differences greater than 
0.1 pH unit, corrective action 1ust be taken. If recalibration, cleaning the 
electrodes or changing the buffers does not bring the response within limits, 
the electrode is to be replaced • 

- 18 -



• 

• 

Section No. 
Rev i sion No. 
Date: 
Page 

I NTERNAL QUALITY CONTROL CHECKS 

<Continued) 

l l 
4 
Januar y 25, 198 2 
2 of 3 

e. The normality of all titrants used in the laboratory ~ust be checked each wee k. 
for stable reagents, or wi th each use for less stable reagents, and thos used 
infrequently. 

The normality of the sodiu• thiosulfate D.O. Titrant should be deter~ined with 
Standard potassium biniodate as described in STANDARD METHODS, 15th Edition, 
page 271. 

The normality of the EDT A ti t rant for total hardness whould be determi ned with 
Pr1~ary Standard Calcium Carbonate solution as described in STANDARD METHODS 
15th Edition, page 198 • 

The distilled water should be •onitroed weekly for specific conductance, 
Total Organic Carbon; and •onthly for pH, NH3N, N03 + N02N, arsenic, cad•iu• 
chro~iu1, copper, seleniu•, sodiu•, and zinc. The nitrogen analyses should be 
run using freshly deionized distilled water as a blank. The ~etals analyses, 
except sodiu• should be run be concentrating 2 liters distilled water to 100 •1. 
Sodiu• should be run using the best qu•lity av•ilable deionized distilled 
water as a blank. These checks should be recorded on the distilled water 
quality assurance check sheet. 

LABORATORY PERFORMANCE CHECKS: 

The perfor•ance of the laboratory will be checked with a scheculed syste~ of replicate 
sa1ples replicate spiked sa1ples, and perfor•ance evaluations fro• an outside source. The 
operations carried out during this study will be lade in accordance with EPA publication 
600/4-79-019, "Handbook for Analytical Quality Control in Water and Wastewater 
Laboratories", and Sections 101 through 105 of the AWWA/APHA/WPCF publication "Standard . 
~ethods for the Examination of Water and Wastewater•, 15th Edition, (1981). 

A. Replicate Saaples 

All analyses will be checked for precision by the analysis of replicate sa•ples. 
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Replicate deter~inations will be made bv a random selection process to ensure a 
statistical average of ten percent !10 ll replication. On field projects duplicate 
sa•ples will be collected in the field by the person or tea~ collecting sa~ples. The 
results of replicate analysis must be recorded on th Quality Control Sheet !see 
Appendices) and on control charts prepared as described in Section 14. 

B. Spi ked Replicate Samples: 

Of these rando~ly-selected replicates described above, on every other selection 
also will be added spiked replicates for accuracy and recovery studies. 

This provides an additional 10 X effort devoted to this aspect of quality 
assurance for a total ot twenty percent (20 %) • 

It is believed that the rando• selection process used in this laboratory 
is appropriate for un-biased stat i stics, and is designed to remove any element 
of subjectivity from the selection of replicates in a sa1ple series. 

These spiked replicates will be prepared by add i ng a known a~ount fo the analyte 
to an aliquot of the replicate sa•ple in a standard volume container. 

Standard •aterials for analyst spiking will be reviewed im•ediatley following 
deter•ination to ensure that trends are deterMined early and that necessary 
corrective action can be taken as soon as possible. 

The results are recorded on Quality Control Sheets, and control charts prepared 
as described in Section 14. 

C. Perfor•ance Evaluation sa•ples fro• an outside source will be analyzed 
annually. 

Either sa•ples fro• EPA or its contractor or fro1 a relable independent source wi ll be 
used. The analyst should perform t he analysis without knowing the expected values. 
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PERFORMANCE AND SYSTEM AUDITS 

Perfor~ance and system audits will be perfor~ed annually. 

Laboratory perfor1ance will be checked using audit samples. A sa~ple for each water quality 
parameter will be analyzed and the results reviewed by State personnel. 

The s ystea audit will consist of an on-site evaluation by personnel from the State. The aud i t 
will include a review of: laboratory personnel, facilit i es and equipment, analytical 
methodolog y, field and laboratory quality control, and data handling. 

Each set of samples daily will be accompanied t y blan k and standard determinations to ensure of 
response . 

• 
ste• of cross checks utilizing Priaary Standards Grade reagents will be devised to ensure 
racy of response. 

In this •anner, •aterial that is used as a standard in one procedure, will appear as a 
determinant in another. 

The laboratory facilities will be inspected annually by either the State of Arkansas Dept. of 
Pollution Control and Ecology personnel and/or the EPA, Region VI. 

Standard Reference Haterials furnished by EPA or their contractor will be ~nalyzed or lore 
frequently, according to specification. 

This laboratory will also participate in inter-laboratory comparative studies such as conducted 
by the USGS or other qualified agencies or organizations. 

The results of such outside perforeance checks will be available on request and provided as part 
of the QA report for each funded study. 

Discrepancies discovered in the course of such audits will be subject to i•eediate corrective 
action • 
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A. ANALYTICAL BALANCE: 

Section No. 
Revision No. 
Date: 
Page 

PREVENTIVE MAINTENANCE 

13 
4 
January 25, 1982 
1 of 4 

The analytical balance •ust be cleaned weekly and im•diately after any cheMical spills. 

The balance table must be kept neat and cleaned after any spills. Any spills that Right 
interfere with trace analyses •ust be iMmediately and thoroughly cleaned up. 

The analytical balance is cleaned and checked annually by American Scientific Products 
Balance Service against weights certif i ed by the National Bureau of Standards. 

B. pH ~ETER: 

~pH electrodes are 
i .trolyte solutions 

to be aaintained by following the aanufacturer ' s recomaendations for · 
and storage procedures. 

The following spare •aterials are to be kept on hand. 

1. glass pH electrode or combination electrode. 

2. reference electrode. 

3. electrolyte solutions. 

4. pH 4 buffer 

S. pH 7 buffer 

6. pH 10 buffer 

C. CONDUCTIVITY ~ETER: 

Conductivity cells are to be recleaned and replentized whenever the readings become 
erratic, when a sharp endpoint cannot be obtained, or when inspection shows fowli ng or 
that any of the platinu• black has flaked off • 
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D. DISSO LV ED OXYGEN ME TERS: 

Section No. 
Revision No. 
Date: 
Page 

PREVENT IVE MAINTENANCE 

<Continu ed) 

13 
4 
January 25 1 1982 
2 of 4 

The ~embrane/electrolyte module is to be inspected daily, with each usage. It is to be chang • 
bi•onthly or whenever resonse is slugg i sh or erratic or when the appearance of the internal 
solution shows fouling. 

The follow i ng spare materials are to be ~aintained on hand. 

1. me~brane/electrolyte modules 

2. dry cell for probe 

3. spare funnel/stirrer 

4. dry cells for portable •eter 

E. TURBIDI~ETER : 

Cuvets must be clean and free of scratches in the critical area. Cuvets are to be cleaned by 
washing in a detergent solution then thoroughly rinsing with distilled water. 

The following spare •aterials should be kept on hand. 

1. light source 

2. sa1ple cell 

F. WATER DISTILLATION UNIT: 

Each day drain the still co•pletely while hot, and flush the water line by opening the suppl y 
4ilrlve full open for a few ~inutes. 
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F. WATER DISTILLATION UNIT: 

Section No. 
Revision No. 
Date: 
Page 

PREVENTIVE MAINTENANCE 

<Continued> 

13 
4 
January 25, 1992 
3 of 4 

Close the drain cla1p and refill the constant - level reservoir, then adjust the supply water 
flow to trickle setting. 

Operate the still for several ~inutes, Masting the condensate, then drain and set for noraal 
operat i on. 

Follow the manufacturer ' s directions for operation and weekly cleaning. 

• • ATOMIC ABSORPTION SPECTROPHOTOMETER: 

(h@ preventive •aintenance schedulR for the IL251 AA/AE is organized in a daily, weekly, 
•onthly, se•i-annual and annual foraat. Also included is a log sheet to record the •aintenan• 
perfor•ed. This schedule is outlined in the Appendixes to this QAP, 

1. replace•ent fuse kit - Part No. IL208o9 

2. spare pre-ai s 0-ring kit - Part No. IL44179 

3. spare frangible diaphra~s - Part No. Ilb104b 

4. spare glass beads - Part No. IL42234 

S. spare glow plug - Part No. 1144062 

- 24 -
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Date: 
Page 

PREVENTIVE MAINTENANCE 

<Continued> 

H. TRACOR SbO GAS CHROMATOGRAPH: 

The aaintenance schedule is outlined in the Appendices to this QAP. 

The follo•ing spare materials should be kept on hand: 

1. printer/plotter paper 

2. carrier gas <special order) 

• 3. supply gases <special order) 

4. septums 

I. DOHRMANN DC-80 CARBON ANALYZER: 

13 
4 
January 25, 1982 
4 of 4 

The aaintenance schedule for this instruaent is outlined in th Appendices to this QAP. 

The following spare •aterials should be kept on hand: 

1. replace•ent setu•s- Part No. 517-811 

2. pump tubes - Part Nos. 899-641, -645, -651 

3. theraal printer paper - Part No. 040-646 

4. tin metal - Part No. 511 - 876 

J. SCA PRECISION SCIENTIFIC 44.5 C FECAL COLIFORM INCUBATOR: 

The water bath is to be drained weekly and cleaned. Avoid splashing water into the control 
panel area. 

instru~ent control panel should be kept on hand, as Mell as a backup 44.5 C incubator. 
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Ftbruary 1,, 1988 
5 0~ 5 

PREVENTIVE MAINTENANCE 

<Continued) 

K. HPS890A SAS CHRO"ATOGRAPH 

The ••inten;ance schedule is outlined in the Appendices to this QAP. 

L. HP 59709 "ASS SELECTIVE DETECTOR 

The ••inten;ance schedule in outlined in the Appendices to this QAP. 

Tht following spare littrials should bt kept on hind: 

Description HP Part No . Qty. 

• lnaulator, Vapel 05990-20136 2 
Screw, 0-10 1 l/1 05990-20251 4 
Screw, 0-10 1 1/4 05990-20250 4 
Filament, Welded 05990-6008 .. 4 
Locltwuher, 0-80 1190-0049 3 
Screw, 0-801 3/1 05990-20235 l 
Repeller 05970-100·42 1 
lon Source Ct.amber 05995-20084 1 
Dnwout Sleeve 05990-20116 I 
Truare Clip, Larae OSI0-0647 4 
Spacer, Ceramic, Larae 05990-20218 l 
Spacer, Ceramic, Small 05990-10217 4 
Curved Sprina Washer 3050-0972 2 
Truare Clip, Small OSl0-0138 4 
LIM Contact Sprint 05990-00186 I 
Wather, Plain, 0-80 3050-0827 .4 
Sprina, Repeller Contact 05995-10081 I 
Electron Multiplier 1970-0075 l 
Blank fenule 0100-0691 2 
Column ferrule for SGE nut 0100-1295 5 
VCR nickel aaslc.et 0100-1145 1 
PFTBA vial 0-rina 0100-0787 2 
Column nut (SGE fittina) 05988-20066 l 
PFTBA 8500-0656 1 

• "Blue• 11pta 9301-0370 10 
Mechanical rouah pump oil 6040-0517 1 qt 
Turbomolecular pump oil 6040-0461 1/4 liter 
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SPEC I FIC PROCEDURES TO BE USED TO ROUTINELY ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

The prec1s1on and accuracy of laboratory data will be inspected immediately after the anal yse 
are per formed. Data from duplicate and spiked sa•ples will be recorded and plotted on qual it 
control charts or entered into and compared with quality control tables to assure that the 
results are within the acceptance li•its. 

The prec isi on and accuracy charts are designed to hold 20 sets of replicate deterainations pl l 
room for notes and comment. 

PRECISION: The control limits for precision will be deter•ined from past sets of re pli ca t e 
data. Data judged to be out of control (from co~parison with literture reports and / or 
Supervisor ' s experience> will be discarded before calculations are lade. <See also Section 1 ~ 

•
llowing.l A series of control li1its will be deter•ined for different concentration ranges 
en necessary. In general, however, our philosophy is that the precision of a series of · 

I eterainations can be represented by a statistic expressed as a percentage of the aean of 
replicate deter•inations, plus another statistic approxiaating the Mini•u• Detectable 
Concentration of that analyte. The first applies at determinant levels exceeding 10 times th e 
MDC, the second at determinant levels near the MDC, and a coabination at inter•ediate levels. 

The control li1its will be based on the Coefficient of Variation <Standard Deviation as I of 
Replicate Mean) og replicate determinations for a given concentration range. The upper 
control limit will be set at the 95- percent level for an in-control series of twenty 
determinations. Co1parisons with Shewbart Control Charts as shown in EPA Publication No. 
600/4-79-0 19 and in related material will be made to ensure comparibility of data wit h State 
Laboratories, and to ensure that our data is a least as precision controlled. 

The upper control liait will be rounded to the appropriate units for each concentration range. 

When replicate values are in different concentration range~, the aean of values will deter1ine 
the appropriate concentration range. 

The analys i s will be controlled when the CV for replicates is less than or equal to the upper 
control limit. When th CV <or S. D. at intermediate and loNer concentration ranges) exceeds th 
upper control l i 1it, the anlaysis •ust be stopped until the problem is identified and resolved 
After resolution, the preble~ and its solution Must be documented and all analyses since the 
last in -c ontrol check •ust be repeated or invalidated. 

• - 26 -
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SPECIFIC PROCEDURES TO BE USED TO ROUTINELY ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

<Continued) 

ACCURACY: The control li1its for accuracy will be developed from spiked sa~ple data and will I 
based on the percent recovery of the spike. 

The percent recovery, P, is defined as: 

P = <100 X <Final Concentraion - Initial Concentration )/ Spike) 

~ initial concentration is thv 1ean 

{ ~ average percent recovery for each 
replicates in the range of interest; 

of replicate values. 

para1eter is calculated fro• a series of 20 spiked 
a series Nhich has been judged to be in control. 

The standard dev iati on S, for percent recovery is calculated. 

Tht control li1its are average P +- 2 S, for 95 X confidence li1its. The preparation set shoul 
be checked to see whether any values exceed the calculated control li~its . Statiscally , one ou 
of twenty ~ay be expected to exceed these liaits. However, only one of 100 would be expected t 
exceed P +- 3 S. To check for proper distribution, at least 50 l of the data should fall with1 
the interval P +- S. 

The analysis will be considered to be out-of-control if either of the following two conditions 
applies. 

a. 

b. 

• 

Any point beyond the control l i•its. 

Seven successive points on the sa•e side of the central line 
representing Average P. 
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STANDARD PROCEDURE FOR SELECTING REPLICATES 
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A. All deter1inations aade in accordance with STANDARD METHODS (15th. Edition> or equivalent 
will subject to these selection rules . 

B. 20 X additional effort above our normal workload will be devoted to replication and reco v 
quality assurance work. 

C. This 1eans on the average- S 'l. straight replication and 5 X replication with (10 X 
replication) recovery. 

D. EVERY OTHER replication selected as specified below, therefore, will also be a RECOVERY g 
That it, we will determine replicates as usual, and also replicates on that same 
randomly-selected sa1ple spiked per instructions with standard determinant. 

USE OF THE SR-51 FOR RANDOM SELECTION: 

~his is dependent on the nuaber, N, of sa~ples on which given deteraination is to be ~ade. 
\ . In so•e cases, we aay have to make random selection in advance, in order to ask our client 

to provide sufficient saaple to carry out usu~l procedure with as aany as four aliquots.) 
This selection is to be aade on EVERY SET we undertake henceforth, whether N coaprises 1 or 1 

If N is 10 or acre, proceed to STEP TWO, IF N is acre than 10, then co•e back to STEP ONE 
until all series of 10 or less are satisfied. 

STEP ONE: Clear all on the SR-51. Then 2ND, RAN. (This decides if you are to DO a replicate 
on THIS SET of SUBSET of less than 10 samples . The answer is YES for N shown and RAN equal 
to or greater than shown paired with N below. l 

1=> 90 2=> SO 3= > 70 4=> 60 S=> SO 6=> 40 7=> 30 B=> 20 9= > 10 

STEP TWO. Clear all on· the SR-51. Then 2ND RAN. (f1UL TIPLY BY> X. ON = 1 ROUND UP to next 
whole no. This selects the iTH sample in the set of N for replication. RECORD the 
identity and date set NOW on our QA sheet for that Deter1ination and Range because 
EVERY OTHER replicate is to be a RECOVERY REPLICATE which will be recorded on a SEPARATE 
sheet AS WELL. Our QA SHEETS ARE to carried only for 11 sets of 20 replicates. 
We will co1plete 40 REPLCATE sets (two completed QA sheets) in the course of completing 20 
RECOVERY sets. (One sheet.l 

• 
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STANDARD PROCEDURE FOR SELECTING REPLICATES 

(Continued) 
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ILLUSTRATION: Assume a set of ten sa~ples is logged at the lab. The random generator, 
on act ivat1on of th e sequence as described in our protocol, shows 70 . Therefore sa•ple 
No. 7 is repl i cated in this set. 

We have 

2 3 4 5 6 7 8 9 10 

The next set of 10 is the other set. Suppose the random nu~ber generator, ac:uated, shows 30 
.Therefore the third sa1ple in this sequence is replicated, o1nd SPIKE replicated. 

Me have 

11 12 13 14 15 16 17 18 19 20. 

Out of a total of 20 we have done 4 additional determinations, which is 20 t additional. 
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DUALITY ASSURANCE REPORTS TO PROJECT MANAGEMENT 

A dai ly qualit y assurance summar y is s ubmit t ed t o routine NPDES c l i e nt s on t he i r r out i ne 
r eports. 

A ~onthly qual i ty assurance report will be prepared by the 5th. of the follow i ng month, to be 
submitted to SR management , with copies to Pro j ect Officers where required . The report is to 
Jnclude all parameters fo r quality control such as percent sa•ples duplicated, percent samples 
spiked, samples voided, parameters vo i ded, scheduled samples not col l ected , e xceptions to 
ho lding t i ~es, and narrative of such actions taken. 

A summar y quality assurance report will be prepared within ninety days following last field 
s. e in each co•pleted field survey (two phases), Precision, accuracy, and coMpleteness of 
' will be reported and evaluated on each measure•ent complement, together with a discussion 
o . 4ny sign i ficant QA proble~s, and sub•itted to: Arkansas Depart•ent of Pollution Control ~ 
Ecology, Attention - ~r. Larry Wilson; EPA Region VI, Attention - ~s. Bonnie S. Roao; 
Sorrells Research management: and Project Engineers, WLE Consulta nts . 
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CORRECTIVE ACTION 

Section No • 
Rev i sion No. 
D~te: 

Page 

15 
4 
Januar y 25 , 1982 
1 of 1 

Initial set up for control charts and st•ndard deviation of repl i cation and average percentage 
re cover y are rev t wed to document that l aborator y and field procedures are i n control for each 
g tven deter ~1 nation and range. 

Whene ver the internal control check or performance audit indicates and out-of-control situation, 
correct i ve adtions must be ta ken. 

Correcti ve actions is to be taken at each step of the laboratory process whenever probleas 
appear. Each such problem is to be resolved before moving on to the next step of the procedure . 

An analsis will be considered out-of-control the established control liaits are exceeded. The 
a na lyst i s respon si ble for detecting out - of-control situations and initiat i ng the corrective 
action. 

In general, labo r ator y problems may just require that the analyses be repeated, but field 
problems wi ll usually, require new samples. I. an out-of-control situation occurs, the analysis ~ust be stopped until the problem has .been 

lved. The corrective action must be ~pproved by the L~boratory Supervisor, and documented. 
k • • analyses since the last in-control point must be repeated or the data invalid~ted. 

Resolve any proble~s found in analyzing blan k and midrange standard. Control contamination, 
re-calibrate, or review analyst's technique. 

If recovery from field spike is unsatisfactory per control li~its for analyte, analyst will 
prepare si•ilarly-spike distilled water sa1ple and analyze. Systeaatic error in the laboratory 
or fundamental problems with the spi ke, if revealed, are to be corrected. 

If recovery from field - spike environaental sa•ple is unsatisfactory, similarly spike an aliquot 
of its replicate. Determine if there may be immedi~te sample interference or bad background. 

Otherwise, determine if there •ust be special conditions not present in the l~boratory, having a 
noticeable detriment to recovery of spike fro• environmental sa•ple. 

If replicates of saae field sa•ple exceed precision control li•its, deter•ine cause, ~nd repeat 
l~boratory analysis on entire set. 

Finally, if all laboratory elements are determined to be in control, if si•ultineously collected 
replicate field samples exceed limits, representitiveness of field sampling technique will be 
addressed and corrected. 
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INVESTIGATION OF BURIED DRUMS 
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Boring (All 
Are Offset) 

B2.5 
0-5' 

5-10' 
10-15' 

C1-5 
0-5' 

5-10' 
10-15' 

C2.5 
0-5' 

5-10' 
10-15' 

0.5 

C4.5 

D1.5 

02.5 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

Woodward-Clyde Consultant 

TABLE 1 

CONCENTRATIONS OF CONTAMINANTS IN SOIL 

(ALL VALUES AS mg/kg) 

DCA 

122 
23 
Nll.. 

152 
10.2 
0.2 

0.6 
0.1 
1.3 

11.6 
1.9 
0.2 

0.5 
0.5 
1.1 

1.9 
0.2 
NIL 

0.6 
0.1 
NIL 

DNBP 

4,534 
39 
3 

36,087 
18,488 

84 

26 
7 
3 

72 
20 

ND 

ND 
0.2 
3 

158 
6 
2 

41 
2 
1 

ODCB 

NIL 
NIL 
NIL 

NIL 
NIL 
Nll.. 

Propanil 

8.7 
9.0 
20 

712 
169 
0.1 

0.3 
0.5 
0.1 

25.5 

NO 

ND 
NIL 
0.3 

1.1 
0.6 
0.4 

1.0 
0.6 
NIL 
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Boring (All 
Are Offset) 

03.5 

04.5 

E3.5 

E4.5 

Note: 

0-5, 
5-10' 
10-15' 

0-5, 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15 

uuuu~~ra-~•yae l,;Onsuttant: 

TABLE 1 (CONTINUED) 

CONCENTRATIONS OF CONTAMINANTS IN SOIL 

(ALL VALUES AS mg,/kg) 

DCA 

8.8 
0.2 
0.9 

ND 
0.7 
0.5 

0.2 
0.1 
0.2 

0.7 
0.3 
0.2 

DNBP 

85 
37 
0.3 

0.2 
44 
0.4 

75 
2 

0.7 

0.2 
6 
1 

ODCB 

NIL 
NIL 
NIL 

NIL 
NIL 
NIL 

NIL 
NIL 
NIL 

NIL 
NIL 
NIL 

Prop a nil 

17.4 
1.1 
5.6 

0.1 
0.1 
0.1 

2.0 
3.9 
0.2 

0.7 
0.2 
0.0 

Analyses performed in Cedar Laboratory . 
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TADIJ1 1 

OONawntATIONS OP OOm'AMINAf'ITS IN SOD. 
(AIL VAUJJ!S AS 1111/k&) 

non., 2,3 DCA 3,4 DCA DNIIP orx:n ~"~'of-oil l,JDOm 3,4 D<l'ffi Pbcaol Aailolc MctbaqdLior 

BU NO 
0-S' 

NO 4o.t8 ND 4.128 NO 0.544 ND NO 9.16 

C I.S 46.24 56.16 18720 12.4 
0-5' 

276 ND ND ND ND NO 

Cl.S NO NO ND Nl> 
0-5' 

NO NO ND NO ND ND 

CJ.S 2.442 0346 Sl12 0822 76.8 NO NO ND ND NO 
0-5' 

C4.S ND NO 1.744 ND 
10-15' 

0 .244 NO ND ND ND ND 

01.5 0.010 NO 116.16 ND 
0-5' 

NO ND ND NO NO NO 

02.5 NO NO 29.056 ND 0.947 NO NO ND NO NO 0-.S' 

~ 03.S 0.614 2.726 49.92 0069 26.464 0.0147 0.0128 NO NO 0.195 0 0-5' 
Cl 
~ 

045 NO NO 33.28 ND 134.72 
S-JO' 

NO ND ND NO NO I» ... 
Q. 
I 

0 -El.S NO ND 42 56 Nl> 1.142 NO NO NO NO Nil < 0-S' Q. 
CD 

r:A s ND ND NO Nl> I 053 
0-.S' 

NO Nl> Nl> NO NO 0 
0 
:I 

T l 1.123 1.6.51 25 856 015 0056 29.568 4448 93.76 
en ND NO c -,.. 
D) 
:J _. 
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ECOLOGY AND ENVIRONMENT, INC. 

MEK>RANDUM 

' fR~· 
E .. 'f!Wed by 6Aw.sc 
... --date_ 

~--

TO: Keith Bradley, RPO 

FROM: Tom Smith, FIT Geologist -z"NS 

THR.U: K.H. Malone, Jr.' RPM ,~ 

DATE: February 12, 1985 

SUBJ: Dioxin Sampling, Vertac Chemical, West Helena, Arkansas (AR361) 
TDD IR-6-8411-15 

On December 4, 1984, the FIT collected 43 saaples frOIIl 43 locations at the 
Vertac Chemical site, West Helena, Arkansaa, for dioxin analysis. The endenor 
was part of the National Dioxin Study and represented a Tier 6 inspection. 

A combined random/direct sapling approach waa applied during this inapection • 
The direct approach ~• utilized along the northwettern boUDdary to quantify any 
dioxin residues which may have remained atop the inactive, covered surface 
impomdments (see attached map). A randoaa approach ws used throughout the 
remainder of the unpaved portions of the site. 

A grid network was devised for the Vertac Site (see attached grid map). Grids 
1-18, which are within the inactive surface impoundment area, were sampled by 
the direct method. Grids 19-159 were sampled by a randoaa selection scheme as 
derived from a pocket calculator. Each sanple was collected from the mid-point 
of the selected grid and followd the protocols described on pages 38-40 of the 
Final Draft Re ort: Sam lin Guidance Manual For The National Dioxin Stud 
July 198 • The d1rect approach Y1elded 1 samples from 1 gr1da gr1d 1 was 
inadvertently not sampled) and the random method yielded 26 samples from 141 
grids (ae~ attached sample location map). 

Analytical data generated by this inspectiun indicated that no TCDD was present 
in any of the samples collected at the Vertac west Helena facility. 

The FIT recommends that no further National Dioxin Study activity be conducted 
at this site • 



• 

• 

• 

APPENDIX E 
GROUNDWATER DATA 



Piezometer Elevations (Relative to Mean Seal Level) 

411::=----l~=~==-l~=~=~-l~=~=~~l~=~==-l~=~==~l~=~=~-l~=~=~-l~=~=~-l~=~=~~l~=~=~ 
06/22/88 166.10 166.40 179.22 166.30 195.20 166.00 166.60 165.80 194.10 166. 2 
08/09/88 166.08 166.05 179.22 165.87 195.20 166.22 165.72 165.35 194.10 165. 6 
08/15/88 164.83 165.05 179.22 164.70 176.45 164.72 164.55 163.85 181.02 164.4 
08/24/88 165.08 165.38 179.22 165.03 176. 45 164.13 164.97 164.52 180.52 164. 7 
08/30/88 164.83 164.88 179.22 164 . 95 176.45 164.97 165.22 164.60 180.27 164. 9 
09/19/88 167.42 167.63 179.22 167.45 176.45 167.30 167.38 166.93 179.60 167. 2. 
10/07/88 167.33 167.55 179.22 167.53 176.45 167.55 167.42 167.02 178.93 167. 2. 
10/13/88 167.58 167.63 179.22 167.62 195.20 167.72 167.47 167 . 18 178.85 167.3 . 
10/21/88 167.67 167.80 179.22 167.78 176.62 167.80 167.67 167.27 178.77 167.4. 
10/28/88 167.83 167.97 179.22 167.95 176.62 167 . 97 167.76 167.27 179.18 167.6: 
11/04/88 168.08 168.14 179.22 168.20 176.62 168.22 168.01 167.68 178.85 167.9· 
11/11/88 167.92 168.05 179.22 168.04 176.62 168.05 167.84 167.52 178.60 167.7: 
11/18/88 168.08 168.55 179.22 168.45 176.62 168.47 168.26 167.93 178.93 168.1. 
11/29/88 170.33 170.55 179.22 170.28 176.62 170.38 170 . 01 168.77 181.52 169.9t 
12/16/88 170.33 170.38 179.22 170.28 176.62 170.38 170.09 169.85 181.18 169.9< 
01/06/89 172.25 172.30 179.22 172.28 176.62 172.47 172.01 171.77 183.43 167.9( 
01/20/89 173.83 173 . 97 179.30 173.87 176.62 174.13 173.67 173.35 186.18 173.5~ 
01/27/89 173.67 173.63 179.22 173.53 176.62 173.80 173.34 173.02 186.18 173.2: 
02/02/89 173.92 174.05 179.22 174.03 176.62 174.22 173.76 173.52 186.68 173.7: 
02/10/89 173.83 ~73.97 179.22 173.95 176.62 174.13 173 . 76 173.43 187.35 173.5: 
02/24/89 175.75 175.88 179.22 175.87 176.62 175.97 175 . 59 175.27 187.85 175.5: 
03/03/89 176.08 176.22 179.22 176.20 176.62 176.30 176.01 175.68 188.43 175.9( 
03/10/89 176.00 176.13 179.22 176.12 176.62 176.30 176.01 175.60 188.27 175.8£ 

/31/89 176.00 176.13 179.22 176.12 176.62 176.47 176.01 175.60 187.60 175.9C 
/31/89 175.92 176.05 179.22 176.12 176.62 176.30 175.92 175.60 187.68 175.82 

~4/14/89 175 . 25 175.47 179.22 175.45 176.62 175.63 175.34 174.93 186.93 175.22 
04/21/89 174 . 67 175.13 179.22 174.70 176.62 175.13 174.63 174.35 186.18 174.5/ 
04/28/89 174 . 67 175.05 179.22 174.95 176.62 175.05 174.55 174.27 185.52 174.48 
05/05/89 174.50 174.55 179.22 174.70 176.62 174.80 174.38 174.10 185.02 174.3G 
05/12/89 175.25 175.22 179.22 175.37 176.62 175.47 175.05 174.68 185.10 174.9e 
05/19/89 173.83 173.97 179.22 173.87 176.62 173.97 173.55 173.27 184.68 173.48 
05/26/89 174.53 174.40 179.20 173.35 177.05 174.43 173.95 173.75 185.73 173.85 
06/02/89 173.75 173.65 179.20 173.60 177.05 173.75 173.25 173.00 185.25 173.10 
06/09/89 173.80 173.65 179.20 173.60 177.05 173.75 173.20 173.00 185.00 173.10 
06/16/89 175.50 175.40 179.20 175.40 177.05 175.50 175.15 174.90 186.20 175.00 
06/23/89 174.85 174.80 179.20 174.75 177.05 174.90 174.40 174.10 186.10 174.30 
06/30/89 174.40 174.35 179.20 174.30 177.05 174.50 174.00 173.70 185.50 173.85 
07/07/89 176.80 176.80 180.65 176.90 177.20 176.90 176.70 176.30 187.05 176.40 
07/14/89 176.10 176.10 180.70 176.15 177.40 176.30 176.00 175.65 187.35 175.80 
07/21/89 175.10 175.05 180.10 175.05 177.35 175.25 174.75 174.40 187.10 174.60 
07/28/89 174.20 174.15 179.20 174.15 177.20 174.35 173.85 173.55 186.55 173.65 
08/04/89 174.00 173.95 179.20 174.00 177.05 174.20 173.60 173.50 186.45 173.65 
08/11/89 171.95 171.80 179.20 172.30 177.05 172.65 172.30 171.90 185.50 172.10 
08/16/89 168.80 168.95 179.20 168.80 177.05 167.95 168.30 167.80 184.20 168.10 
08/25/89 170.90 170.80 179.20 170.90 177.05 171.10 170.55 170.25 183.75 170.40 
09/01/89 171.35 172.30 179.20 171.30 .177.05 171.50 170.95 170.70 184.20 170.80 
09/08/89 171.95 172.20 179.20 172.30 177.05 172.40 172.05 171.75 183.20 171.85 
9/08/89 170.75 170.80 179.20 171.10 177.05 171.20 170.95 170.55 183.40 170.75 
/22/89 172.25 172.20 179.20 172.30 177.05 171.40 172.05 171.80 182.90 171.90 
/05/89 173.20 173.10 179.20 173.20 177.05 173.40 172.95 172.65 184.15 172.80 

J/13/89 173.05 173.00 179.20 173.05 177.05 173.20 172.85 172.55 183.45 172.65 
110/17/89 173.20 173.10 179 . 20 173.15 177.05 173.30 172.95 172.65 183.40 172.75 
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Piezometer Elevations (Relative to Mean Seal Level) 

411r==----l~~~==-l~~~=~-l~~~=~~l~~~=~-l~~:=~~l~~~=~-l~~::~-l~~~=~-l~~::~~l~~~=~-
10/20/89 173.40 173.35 179.20 173.45 177.05 173.50 173.15 172.90 184.05 173. 0 
10/27/89 173.35 173.30 179.20 173.35 177.05 173.45 173.10 172.80 183.70 172. 9 
11/03/89 173.25 173.20 179.20 173.20 177.05 173.30 173.00 172.70 183.15 172.8 
11/10/89 173.40 173.30 179.20 173.35 177.05 173.45 173.15 172.90 183.70 172. 9 
11/17/89 173.40 173.30 179.20 173.35 177.05 173.45 173.10 172.85 183.60 172.9 
11/27/89 173.70 173.65 179.20 173.70 177.05 173.80 173.40 173.20 184.65 173.3 
12/01/89 173.55 173.50 179.20 173.50 177.05 173.15 173.25 173.00 184.35 173.1 
12/08/89 173.50 173.40 179.20 173.45 177.05 173.55 173.20 172.95 183.75 173. 0. 
12/11/89 173.45 173.35 179.20 173.40 177.05 173.55 173.20 172.90 183.70 173.0 
12/15/89 173.35 173.20 179.20 173.25 177.05 173.40 173.05 172.80 183.45 172. 8. 
12/21/89 173.15 173.05 179.20 173.10 177.05 173.20 172.90 172.60 183.25 172.7 
12/28/89 173.10 173.00 179.20 173.05 177.05 173.15 172.75 172.55 183.15 172.6\ 
01/05/90 174.15 174.00 179.20 173.95 177.05 174.20 173.75 173.55 185.15 173.6\ 
01/12/90 174.55 174.45 179.20 174.45 177.05 174.70 174.25 174.00 185.85 174. o: 
01/19/90 173.85 174.65 179.20 174.75 177.05 174.95 174.50 174.30 186.15 174.3 :. 
01/26/90 175.50 175.40 179.20 175.45 177.05 17 5. 65 175.20 174.95 186.85 17 5. o: 
02/02/90 176.40 176.30 179.20 176.30 177.05 176.50 176.05 175.80 187.45 175.9 ( 
02/08/90 177.30 177.25 180.10 177.30 177.20 177.40 177.00 176.75 188.05 176.8: 
02/16/90 177.55 177.50 180.55 177.50 177.65 177.70 177.30 177.00 188.20 177 .E 
02/23/90 177.70 177.65 180.75 177.65 177.80 177.90 177.45 177.15 188.50 177.3 ( 
03/02/90 177.45 177.45 180.75 177.45 178.05 177.65 177.25 176.95 188.45 177 .1( 
03/09/90 178.05 178.00 181.05 177.95 178.20 178.25 177.80 177.50 188.55 176.6: 
03/19/90 178.15 178.20 181.15 178.20 178.30 178.50 178.00 177.65 188.65 177.8C 

/23/90 177.65 177.70 181.55 178.70 179.20 178.00 177.50 177.15 188.25 177.3: 
/30/90 177.85 177.85 181.30 177.90 178.65 178.20 177.70 177.30 188.35 177.5C 

.J4/06/90 177.65 177.70 181.35 177.70 178.55 178.00 177.55 176.15 187.95 177.3C 
04/12/90 177.80 177.80 181.45 177.85 178.70 178.10 177.60 177.25 187.95 177.45 
04/19/90 177.50 177.50 181.20 177.55 179.10 177.75 177.35 177.00 187.90 177 .1: 
04/26/90 177.30 177.30 180.95 177.35 179.40 177.50 177.15 176.75 187.80 176.95 
05/07/90 177.50 177.45 181.15 177.45 179.65 177.55 177.25 176.90 187.75 177.05 
05/11/90 176.95 177.00 180.80 177.00 179.55 177.15 176.80 176.40 187.30 176.6C 
05/18/90 176.75 176.80 180.35 176.80 179.55 176.95 176.60 176.25 187.05 176.40 
05/24/90 177.50 177.50 181.50 177.50 180.00 177.70 177.30 176.95 187.70 177.10 
06/01/90 176.95 177.00 180.55 177.00 179.90 177.15 176.80 176.45 187.05 176.60 
06/08/90 177.10 177.10 180.45 177.15 179.95 177.25 176.95 176.60 187. 10 176.75 
06/15/90 176.30 176.35 180.30 176.35 180.00 176.45 176.05 175.65 187.00 175.85 
06/22/90 175.65 175.70 178.90 175.70 179.70 175.80 175.50 175.10 187.00 175.30 
06/29/90 174.85 174.90 179.20 174.85 179.50 174.95 17 4. 60 174.10 185.85 174.35 
07/06/90 174.15 174.00 179.20 174.15 179.20 174.35 173.90 173.60 185.20 173.75 
07/13/90 174.05 174.05 179.20 174.10 178.85 174.20 173.90 173.50 184.85 173.70 
07/20/90 173.80 173.80 179.20 173.80 178.60 173.90 173.60 173.20 184.20 173.40 
07/27/90 173.30 173.30 179.20 173.35 178.40 173.40 173.15 172.70 183.75 172.95 
08/03/90 173.25 173.30 179.20 173.30 178.15 173.35 173.15 172.75 183.70 172.95 
08/10/90 172.10 172.15 179.20 172.15 177.95 172.20 171.95 171.50 183.30 171.75 
08/17/90 171.50 171.40 179.20 171.35 177.75 168.50 171.05 170.60 182.90 170.80 
08/24/90 167.85 167.30 179.20 167.50 177.15 167.85 167.10 166.90 182.40 166.95 
08/31/90 166.40 166.55 179.20 166.60 177.10 166.70 166.50 165.90 182.05 166.20 

/07/90 169.70 169.70 179.20 169.80 177.10 170.00 169.75 169.40 181.95 169.50 
14/90 170.65 170.60 179.20 170.60 177.10 170.75 170.50 170.20 181.65 170.30 

/21/90 170.40 170.40 179.20 170.50 177.10 170.50 170.30 169.95 181.40 171.10 
3/28/90 170.40 170.40 179.20 170.55 177.10 170.55 170.35 169.90 181.30 170.15 

110/05/90 170.40 170 . 40 179.20 170.45 177.10 170.50 170.25 169.90 181.30 170.05 
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Piezometer Elevations (Relative to Mean Seal Level) 

~==----1~::==-l~::=:-l~::::~l~::::_l~::==~l~:::~-l~::::_l~:::~-l~:~=~~l~::=~ 
10/12 / 90 17 0.70 170.65 179 .2 0 170.70 177.10 17 0.75 170.50 170.20 181.60 170. 3 
10/19/90 170.70 170.60 17 9.20 170. 7 0 177.10 170 .7 0 170.45 170.15 181.25 170.3 
10/26/90 170. 70 170.65 179.20 170.70 177.10 170.75 17 0. 50 170.20 181.10 170. 3 
11/02/90 170.75 170.70 179.20 170.75 177.10 170.75 170.50 170.20 180.85 170. 0 
11/09/90 171.00 170.95 179.20 170.95 177.10 171.00 170.75 170.45 181.45 170. 5 
11/16/90 171.30 171.25 179.20 171.25 177.10 171.30 171.00 170.75 181.60 170.8 
11/30/90 171.60 171.45 179.20 171.50 177.10 171.50 171.20 170.95 181.80 170.9 
12/14/90 171.85 171.70 179.20 171.80 177.10 171.75 171.45 171.25 181.70 171.3 
01/04/91 174.60 174.55 179.20 174.55 177.10 174.65 174.30 173.05 184.75 174. L 
01/11/91 175.65 175.55 179.20 175.55 177.10 175.70 175.30 175.05 185.65 175. L 
01/19/91 175.60 175.55 179.20 175.35 177.10 175.70 175.30 175.05 185.45 175. L 
01/25/91 175.30 175.30 179.20 175.35 177.10 175.45 175.10 174.80 185.55 174.9 
02/01/91 175.00 174.95 179.20 174.95 177.10 175.10 174.80 174.50 184.90 174 . 6 
02/08/91 175.90 175.85 179.20 175.85 177.10 176.00 175.60 175.35 185.80 175.4 . 
02/22/91 176.70 176.70 179.20 176.70 177.55 176.80 176.50 176.20 186.70 176.3 t 
02/28/91 176.75 176.70 179.20 176.75 177.65 176.85 176.55 176.20 186.80 176.3: 
03/08/91 176.90 176.90 179.25 176.90 177.80 177.00 176.70 176.40 187.05 176.5: 
03/15/91 176.30 175.40 179.80 176.30 177.90 176.50 176.15 175.80 187.00 175.9:. 
03/21/91 176.05 176.05 179.20 176.10 178.15 176.25 175.90 175.55 187.15 175. 71. 

------ ------ ------ ------ ------ ------ ------ ------ ------ ------
Average f 173.35 173.37 179.50 173.38 177.84 173.46 173. 16 172.81 184.79 172. 9( 

====== ------ --·---- ----·-- ------ ====== ------ =====-= --·---- ------- ·----- ------ -----·- ----- ----·-- --·---- ------

• 

• 
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Cedar Chemical Corporation - Monitoring Well Analysis Report • Date Well pH Spec_Cond TOH TOC Comment 
-------------------------------------------------------------------10/17/89 1 6.71 1850 0.783 4.59 

10/17/89 1 0.765 4.64 Field Duplicate 12/11/89 1 7.28 1900 0.657 4.96 
02/16/90 1 7.38 2000 0.648 5.72 
04/26/90 1 6.94 2000 0.988 4.76 ------ --------- -------- --------

Average for 1 7.07 1937 0.768 4.93 

10/17/89 2 6.58 860 0.037 2.06 
12/11/89 2 7.42 900 0.065 1.74 
12/11/89 2 0.077 3.10 Field Duplicate 02/16/90 2 7.81 850 0.020 2.74 
04/26/90 2 7.18 800 0.167 1.93 ------ --------- -------- --------Average for 2 7.24 852 0.073 2.31 

10/17/89 3 6.39 4500 6.570 38.40 
12/11/89 3 6.66 3250 4.970 26.20 
02/16/90 3 3.360 24.44 Field Duplicate • 02/16/90 3 6. 70 3500 4.370 24.97 
04/26/90 3 6.43 4500 6.890 36.01 ------ --------- -------- --------

Average for 3 6.54 3937 5.232 30.00 

10/17/89 4 6.82 2800 1.840 10.10 
12/11/89 4 7.42 2500 1.780 9.72 
02/16/90 4 7.49 2900 1.970 12.63 
04/26/90 4 2.153 12.51 Field Duplicate 04/26/90 4 7.32 2600 2.059 11.72 ------ --------- -------- --------Average for 4 7.26 2700 1.960 11.33 

10/17/89 6 7.56 1100 0.081 3.64 
12/11/89 6 7.77 1000 0.273 19.34 
02/16/90 6 8.00 1100 0.053 22.80 
04/26/90 6 7.69 1100 0.089 13 . 56 ------ --------- -------- --------Average for 6 7.75 1075 0.124 14.83 

• - 1 -



Cedar Chemica l Cor por a t ion - Monitoring Well Analysis Report c: ..... 

• Date Well pH Spec_ Cond TOH TOC Comment 
-------------------------------------------------------------------10/17/89 6A 7.7 6 700 0.201 2 . 31 

12/11/89 6A 7 .52 700 0.035 2 .37 
02/16/90 6A 7 .71 760 0.062 2 .81 
04/ 2 6/90 6A 7 .46 775 0.072 2 .94 ------ --------- -------- --------
Average for 6A 7 .61 733 0.092 2. 60 

10/17/89 6B 7 . 33 3500 39.100 85.90 
12/11/89 6B 7 .46 3100 31.500 84.70 
02/16/90 6B 7.37 3900 44.000 19.99 
04/26/90 6B 7 . 2 3 3000 33.900 71.82 ------ --------- -------- --------
Average for 6B 7 .3 4 3375 37 . 125 65.60 

10/17/89 6C 7 .43 2100 50.800 78 . 70 
12/11/89 6C 7.54 2100 44.800 74.80 
02/16/90 6C 7.07 2100 12.200 101.80 
04/26/90 6C 7.04 2000 24.400 66.63 ------ --------- -------- --------Average for 6C 7.27 2075 33.050 80.48 

• 10/17/89 7 7.62 840 0.602 7.50 
12/11/89 7 7.83 850 0.979 8.77 
02/16/90 7 8.08 960 3.500 14.03 
04/26/90 7 7 .65 1500 7.280 10.36 ------ --------- -------- --------

Average for 7 7 . 79 1037 3.090 10.16 

10/17/89 F Blan 0.023 1.23 
12/11/89 F Blan 0.029 0.66 
02/16/90 F Blan 0.022 2.24 
04/26/90 F Blan 0.141 1. 77 ------ --------- -------- --------Average for F Bl 0 . 00 0 0.053 1.47 
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ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

• MEMORANDUM 

_: To 

FROM 

DATE 

SUBJECT 

Mark Simpson, ·Geologist, R. S.T. Oi~. cP~ 

Jay Justice, Hazardous Naste Chemist, T.s. Div. 
7-DEC-1989 

Results from analysis on groundwater samples taken 
at Cedar Chemical Company on October, 17, 1989. · 

The groundwater samples taken OctobP.r 17, 1989, at Cedar Chemical 
Company located at West Helena have been analyzed for Semivolatile · 
Organics and Total Organic Carbon. The results from these analyses are listed below and are expressed in mg/1. 

• 
Well ft3 

TOC 
Methoxybenzene (l) 
Dichlorobenzene (l) 
Propanil (l) 

Well i6C 
TOC 
Dichloroanilines (1) 
Chloroaniline (1) 

Well #6A 
TOC 
Phenylaniline (l) 

Field Duplicate 
(Well #GC ) 

TOC 
Dichloroanilines (1) 

41 
0.02 
0.15 
0.17 

67 
25 
o.r · 

1.5 
0.025 

7~ 
25 

( l) Denotes a concentrat i on that has been esti mated • • : Jim Rigg, Geologist II, Groundwater Section 
Hazardous Waste . Division 



ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

.IIEMORANDUII 

TO 

FROM 

DATE 

David Hartley, Geologist II, Groundwater Sec.,a.w. 

Jay Justice, Hazardous Waste Chemist, T.S.~~ 
10-APR-1990 

SUBJECT 
Results taken from analyses performed on samples 
taken from monitoring wells located at Cedar Chemical 
Company on February 16, 1990 

The samples taken from monitoring wells located at Cedar Chemical 
Company on February 16, 1990, have been analyzed for TOC and 
semivolatile organics. The results from these analyses are listed below and are expressed in mg/1. 

TOC 
41t2-Dichlorobenzene 

TOC 
Semivolatile organics 

TOC 
1,2-Dichlorobenzene 
Dichloroanilines (1) 
Propanil (1) 

roc 
Bromacil (1) (2) 

111lvolatile organics 

MW 1 

MW 2 

MW 3 

MW 4 

MW6 

s.a 
0.04 

2.2 
<0.04 

21 
0.28 
0.13-0.25 
0.04-0.09 

11 
0.04-0.07 

18 
<0.04 

\ 
I 



TOC 
Semivolatile organics 

• 
TOC 
1,2-Dichlorobenzene 
Chloroanilines (1) 
Dichloroanilines (1) 
Bromacil (1) (2) 

TOC 
Chloroanilines (1) 
Dichloroanilines (1) 
Propanil (1) 
Bromacil ( 1) ( 2) 

TOC 

NW 6A 

MW 6B 

MW 6C 

MW 7 

Substituted monochlorinated Benzotriazoles (1) (2) 

• 
TOC 
Semivolatile organics 

Field Duplicate 
(MW 6) 

Spike 
(Percent Recovery) 

Phenol 
2-Chlorophenol 
1,4-0ichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
Pentachlorophenol 
Pyrene 

This value is an estimate 

54 
74 
59 
37 
60 
71 
86 
81 
96 

2.1 
<0.04 

77 
0.06 
0.32-0.63 
14-28 
0.07-0.13 

73 
0.16-0.31 
13-25 
0.15-0.3 
0.04-0.09 

10 
0.08-0.17 

NA( 3) 
<0.04 

( 1) 
( 2) 
( 3 ) • 

Tentat~vely identified; not confirmed with a standard 
Not analyzed for this parameter 
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